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PREFACE . . .

This guzdL wds developed through a project for the U.5S. folce of Education,
Curriculum Development Branch of the Burcau of Occupational and Adult Education,
under Part I of.the Vocational Education Amendments of 1968. It is intended for —
‘the use of voca fional gnd technical educators in 1dent1fy1ng patent111 prggram
offerings for :mutgln Employmant areas. T . )

e‘ v

The guldﬂ documents the results of the project. which developed and applied
a process for didentifying new and emerglnp occupations for skilled and technical
areas.. The p;ogcct serves as part of a larger effort to assist the 411gnment of
vacqtlanal ard technical program focr1ngs with new employment ‘opportunities.

This effort Eéplé%Lﬂt% a major challenge to:educators because of the -difficulties
in Dbtqlﬁlng*plnnnlng 1nfgrmat10ﬁ for a;cupatlonal are&s which aré not .yet

well- éqtabllghgd

For ease of- réferenca the guide is divided into two parts. The flrst
describes:the praL25% of identifying new and emerging occupations that was
developed during this project and suggests how: that process applies to ‘program
planning at the State, regional and local level.. The second presents the frame-“~-——
work for the occﬂpatiOnal guidelines and each of the.new and emerging occupations
identified through this study in detail. A listing of information sources and
a pglossary of terms are presented in the "Appendices. C

In addition to the PflnClpal authars, a number of people contributed to the
development of this do~ument. These include, Barbara Boris, Kelly Cerry,
Ralph Jones, Sharon Livesey and Ann Reed. U.S. Office of Education personnel
. résponsible for the project were Dr. Walter Brooking, Project Monitor and
~William Berndt, Project Officer. :

e s . : P
K : : o : Alice K. Gordon

, a 4 ’ S _ : Project Director
" S o e : March, 1976
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INTRODUCTION
The success of good. plinning for vocational education depends upon
the ability to be responsive to two major constituenties: Stﬂdgnts and .

‘employers. While student needs and labor market/occupationai-trends

are fluid and dynamic, the elements of a vocational education system are
necessarily more stable and less svsceptible to change.

The identification of new occupations as they are emerging enables
vocational and ‘technical educators to be better able to plan program

- offerings in a systematic and cost-effective way. Employer needs for = . i<

trained manpower, student needs for training in areas where there are
employment opportunities, and society's needs for educational development
in a changing technological environment should be antlclpated and. incorporated

into program plannlng

of iurrlcula fDr and tralning in, new and em&rglng occupatlans The

purposes of this study were first, to develop and document a methodalogy
and a process for identifying new and 2merging occupations atithe skilled
and technical levels, and second, to identify specific examplgs of new
occupations that met the criteria of '"new and emerging" for which training
mlght be offered in vocational and technical secondary and postsecondary
institutions. : SR

. The results of this project should assist vocational and technical
curriculum and program planners to” ngntlfy new and emerging ocgupatlons
and to develop curriculum and 1mp15ment programs for them. Thus, in =
developing a process for identifying new and emerging occupations in
skilled and technical areas, an attempt was made to follow a pr(i)t:e\rilnll‘&—='“*:"th
that could be replicated by vocational and’ technical planners, and others
as an ongoing process. The key to this process 1is 1dent1fy1ng the
téChﬂDnglidl and societal trends that lead to new and emerging occupa-
tions, being aware of existing occupaticnal data bases and labor forecasts,
and most importantly, developing a wide range of contacts with employers,
professional associations, labor unions,: and other appropriate organiza-
tions to keep abreast of .current develapmepts in industry.

National vs. Regional Perspectives ‘
: ' |

This 5tudy was undertaken from a Natlonal*parspectlve, and therefDrE"‘

- includes some occupations for which there may be no demand in some of
‘the States. Conversely, some new occupations have been excluded because
they related to particular regional demands and were too specific to a

given geographical area to be of general interest. -The program planners
can best assess the local potential.and demand for program planning and
curriculum development. This_ study serves as a guide, therefore, not a
handbook, for State vocational education®directors and curriculum planners.



The Risk Factor : . o
There is clearly an inherent problem in responding to the identifi-

cation of -new and emerging occupations for vocational program development.

On the one hand, economic and technological progress is often so fast

that new occupations become major factors in the economy within only a

few years of their first introduction. The implication is that vocational

program planning must be undertaken almost simultaneously with identificatio

of new and emerging occupations.

- However, the process for the identification of new and emerging

: oc;upatlons is explcratary and developmental 1n nature, Vaaational
whlle runnlng the rlsk of cDmmlttlng resources and lnltlatlng programs
for occupations which may not materlallze.

In order to avoid the speculative camm;tment of resources, and at f
the same tlme insure -that vocational educaLlon planners will be able to
implement new programs before it is too late, it is essential that new
occupations be identified early, that preliminary planning begin as-soonm

"as the new occupation -has been identified, and that program planner%
continue to monitor the development of the new occupation, so that
commitment of resources be timed with 1n¢re351ngly cléar and rellable

- ' 1nfo;mat1un -that job Dpen1ng5 w111 exist., ‘

All change involveg'ribk The educational plannér TlSkS investment-

. of human and material resources’'in a prugram which may, beCause of
unforeseen technological difficulties, for Example, be 1mplemented
before there is a real employment demand for the‘prggram The plann21
also takes a risk 1in ignoring trends- and not 1nvesF1ng;these resources --
only to find that an unmet demaﬁd ‘exists, / T

/ =l

e e

Further, the process by which occupations emerge interacts with the=
vocational planning process. That is, the installation of training
programs may hdasten the adoption of new technologies, and/or reorganiza-
tion of work.

The r15k 1nherent in new program plannlng and Jmpleméntatlon is
‘mitigated somewhat by the expectation that five years is needed for
planning, currlculum development, testing and final 1mplementat10n of a
new program. ‘Constant monitoring of the trends, and consistent testing
of program Pldﬂnlng against indices of demand will allow the planner to
reduce the risk of unwise investment.considerably. There are few, if
any, publications. which will tell the program planner what new occupa-
tions are on-thé horizon. Instead, the process identified in this study
requires the planner to keep in contact with industry, labor and govern-
ment groups on an ongoing basis, and continually update and refine the
information and planning in response to new developments.

E

Definition of New and Emarging Qccupatian i

f  ONE Mhz;h h:u come “into es “ﬁ?ﬁfﬂ in %hf ras st %eﬂ yﬁarv in gkt 77F€ and
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técﬂﬂL;dz areas, for which there 1s an established demand, a basis for
projecting growth, and a shortage of trained Zab@r: and for which no
publa nocational training ie avatlable.

Within this definition, given time and unlimited resources, a great
many new and emerging occupations can be identified. Using the specific
criteria derived from the definition, this study identified eleven
occupations which are viable examples of new and emerging occupations,
out of the total universe of possible candidates. These are real occu-
pations, the demand for which is growing throughout 'the country, and
serve to :llustrate the process of identification and exclusion or
inclusion for program planning. - g

= The skilTed occupations are: Crystal wmdanufacturing -- Grower,
_Polisher, Fabricator, Assembler; Public bafety Communlgdtions Dperatcr,v
and Housing Rehabilitation SpELlallst

The’teghnigdl oc:upations are! Crystal Technician, Podiatric ,
Assistant, Child Advocate, Horticultural Therapy Aide, Phy51cal Sécurity
Technician, Nuclear Quality Assurance Inspector, "Industrial Hygiene
1&chn1c;an,\Ha1fw4y House Resident MEHJEET, and Energy EfflClEﬂLY Technician.

The criteria, methodology and process, and outcomes resulting in
‘his selection are discussed in the following chapters..

..~ . CRITERIA FOR NEW AND EMERGING OCCUPATIONS

Chapter ||

Key criteria for identifying new and emerging occupations derive
directly from the operational definition, i.e., that the OLCUPHthﬂ

o must have emerged within the past decade
~ e -is skilled or technical v \
. . _ _ : ‘
T~ e hag an established demand leading ta a b351§ for projecting
T
Iy growth and a fe%ultant shortage of trained manpower
TRas. blic, vocatlonal tralnlng programs available.

o
o
[
P
!
e
(o]
! "U
U"

These fagto IS are,lnterralated and lead to three major criteria for
identification and su bsengl, program development. These criteria are
ordered for- purp ses- of d:gtﬁgslon as follows:

B B ‘a=
o . NQ ex:qtlng curricula - t%éaeduaatlanal preparation requireu
should be significantly d1chrbﬂt frgm that offered in existing

programs, . : e,

'

Y B

\)‘ ' . . . k4 B ) - Iy
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° Existing demand - equal to or greater than 2000 openings
ﬁatiunally, per year, and projected growth in the next decade.

Length and level of preparation - a: minimum of two months. for
upgrading, six months for a new trainee,.and maximum of two
years of prepargt;cn leading to skilled or technical employment.

o

No Existing Curricula

Where a new occupation has existing curricula _which meet sufficient

quality standards, the occupation ‘was not included"in the candidate pool.
In this case, the planner tries to make the curricula available to
programs des;ring to implement them: Often, the training requerentS :
for a new occupation represent a new ''module’ that might be inserted :
into already existing programs, or, parts of existing programs can be
restructured to encompass all the necessary skill areas for a given
occupation. The funding of new curriculum development- efforts on a
large scale is not necessary; rather, efforts can be made to modify

e existing currlcula.

=

A Therefore, for many ‘of the occupat;ons discussed in detail in Part
I1I, it is suggested that existing coufses be combined with new offerlngs‘
in the creéation of a 'new" curriculum for a new occupation, but in fact
\ only parts of the total program are new. ;
3 .

~ Existing Demand ['

In order to juStlfV expendlng resources to develop ieurricula at the .
National level, there should be est;mated demand in the identified .
occupations Elus projected growth in demand of at least 2,000 jobs per...

|- year in each occupation dver the next five to ten years. Demand flgures .
" are often the most difficult criteria on which to obtain accurate lnfgrmatlon
But even if relatively accurate demand estimates can. be ascertained, it |
is important that educators are assured that employers will hire the
graduates of new programs rather than drawing from the general labor
market and prov;dlng necessary training on the job. :

Length and Level of Training
Jobs that dD not require more. than twc mcnths of re- traiﬁing to

,trdlﬂlﬂg in tha case of new employees, are excluded from thlS prcject
In these cases, on-the-job training or apprenticeship might be. the more
approprlate method of training. The maximum amount of education required
_ should be no more than two years of postsecondary level preparation..
That is, \the training should prepare for occupations at the skllléd or
technlcal -- not the professibnal -- levels.

\. ¥
\

Ten‘hmcal Vs, Skllled Job Categaries

= ) - -

In an artlgle entitled Preparing Supportlvg Personnel for New and

Emerglngrjgghnolcglgs Walter J. Brooking reasons that a "preparatory
- - ”’\'" - T .

L R |

ERIC S S
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curriculum [must be] a sequence of reclated LQUTaES " including basic
courses underlying the field, an "elementary course in the technique,
praccduréa processes and apparatus of the specialty, [and] succeeding
course[s which] contribute to the depth and nnd;ratdidlng of, the student’s

skills and competencies in the specialty. Such a curriculum must provide

the variety_ _and depth of pTLdedtlDﬂ..,[DELL%EJF}] to cope with inevitable
changes that will occur in [the] special field." - The immediate tasks

and competencies in which skilled support personncl must be trained will
be less complex than those neceéssary for technicians, but no less basic
.to the body of %peg1a11*ed knowledge in the field for which they are

<

bélng tra11ed . L —

) &1V§ﬂ these constraints,. it seems most appropriate to dliferedtlate
"technicians' and "skilled" personnel .in terms of training curricula
necessary to prepare them for their respective. jobs. This definition
has, in fact, been applied by Dr. Brooking, who distinguishes technicians .
and skilled personnel as follows: : S

vl

"Technicians and other §pé€131126d supp07t1ve personnel. .. ,Su 11y
require 2-to. 3 years of rigorous, JPECLSl;éed post high SChD
education different. from the first 2 ycir; of a baccalaurgatL

program. . , U
Skill,d ¢orker5 in the field...are u%ually taught. their %pec; aliz
Skllls inea few monfhg to a )er in on-the-job DllEﬂtdtan and

tr

ain g programs. ~

IéchnlLal training, thus, usually includes a larégr amount of ;142% T OO
preparation, while a 5k111;d worker's training tends to involve more
hands-on warh étp:rlence ’ _ -

Ncw and emerL1ng occupations in areas where the Gffice of [ducation
has recently supported vocational educational education curriculum
development were excluded. Specifically, thesc were: -~Bio-Medical
Equipment Technology; Electro-Medical Tééhﬁﬂlogy;-Nuclear Medical
Technology; Laser and Electro-Optical Technology; Pediatric Assistant;
Para-Legal Eduzaticn Curriculum; Courses iniLaser Technolpgy.

) / ;,f’ \\ ) '

Out of some 100 Dthﬁ? occupations LDHHIdBTC , the' following hest

met the crltcrla . N R L N

o ' "'\Fiéure I NEW ANE’J EMERGING QCCUF‘ATIDNS

Téshrnca/ - e ' Sk1”ed -
Crystal Technician _ Crystal Manufacturmg -
Podiatric Assistant ' Grawer : { o
;hlld AdVDEaté o : v ) . . PDIIShEr : . )
ﬁ@rt!cuftural 'l:herapy A!u:_ie Fabrica or
Physical Security Technician o
SEEl eTEELAY TR Assembler
Nuclear Quality Assurance Inspector - : L .
Industrial Hygiene Technician Public Safety Communications Operator
Halfway House Resident Manager , Housing Rehabilitation Specialist
Energy EfﬂC|Ency Techrnclan » N

S - = = SN ,\ i

The prLE%% and mcth@dologv us;d to dutgrm1n; these as ngw and
emerging. OLLUPJEIDH% is discusscd in the next Lhdptc oy

Q ‘ . :;"f e 353“;; . _‘,2 . : ‘

[ERJ!:‘ ' - 3 T : o .fF"
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Identlfylng new and emerging’ eeequtlons entalle a four etep ;;i
pree 55, heglnnlng with the examination of broad trendsfthat affect”the -
;generel structurg of oeeupetlone 4in U.S. SOElEty§ and hen focusing in
‘on specific sources to test the degree to which.a pert,eular JOb title® .

f’zrimeete the criteria as. a new and-emerging oeeupetlon.. These: major stepe';
'{1n the’ ldentlfleetlon process are to: : :
‘e = isolate trende and proeeseee affeetlng the emergenee and
development of new eceupatlone . » som
7 ;: e identify eeeupat1onel data haeee and employment foreeaete to

‘ ‘ designat QeCUpetlonel areas end speelfle job titles fer .
further’ 1nvestlgat10n :

o Ldevelop alternetlve means for demend ‘and - growth rate EStlmatESm

e dlecues w;th knewledgeable employere and .or other’ organleatlonal
el T repreeentatlvee data 1nfo“metlen on eendldete oceupetlene“.e

— The eomblnatlon of these four eteps proved te be ‘a ueeful appreaeh in,. :
identifying numeroue candidates for new and emerglng oeeupatlene, although
the steps do not. always follow directly. Rather, the process 1s frequently
‘more -iterative; as one. gathere certain 1nformatlen,¥eend1dete occupations
are redeflned end preV1oue eoureee are eonsulted for eerrohorat1en

1

Trends end Precesees

In order ‘to doeumeﬂt\the proeeee by whleh new oeeupatlenel areas
emerge, established eceupatlone and new occupational candidates were
analyzed in. order to isolate common elements.{ Four major processes were

’1dent1f1ed by which new eeeupetlene emerge. Theee are . threugh

s

e ‘new 1eglelet1on
iiei ,,new.technelogy, ehenges in teehnology, or new 1nveﬁt10ms ”
zii JDb redeeign or reetrueture
: "*i;éfi»eoceel or 1n=t1tut1ene1 ehange.

These preeeeeee have eomblned as well as individual. impacts and therefore,
. must-fot be eeneldered solely in’ isolation, ‘Further, specific changes
‘ Wthh reeult ‘may be{eetegorieednae identifiable: eeeupational trends.

New Legfslatieﬂ " o A ‘ \\
. . § . . , |
o " New leglelatlonf :such as the Geeupetlenal Health end Safety Act, 1974,

>“”~often requires teejnleal and-skilled pereonnel for 1mp1ementation

T Spe"lfLE'teehnlque fﬂtDCEduTES fid~ equlpment requlred to mect with re-
- gulations’ produee a demand for trained manpower w1th‘new—teehn1ea1a‘
skills. . . S , e T

Q g - . ' ' - ' L ’ . T
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e “Further .implementetion of new legislation may call for a different

~ “_combination of skills" from: ‘those demanded by existing programs. Monitoring

the ‘work environment, for- example,“requires new instrumentation- and '

| analysis skills in areas ;uch as air and noise pollution,\as well as
“trained pereonnel “to plen and underteke operations. Moreover, knowledge
of- reguletlene ‘is important- end, with increased emphasis on safety in
all eepeete of the work env1ronment, the demand for tralned ‘personnel in

‘this ezee is increasing merkedly

New Teehnelagy - : N v- .

. New teehnology in past years. hae 1ne1uded the eleeéronlc eomputer
”ynumerleally controlled machine tools, ‘lasers, 1ntegraged circuits, and a
. ‘number of’ 1mproved pleetlee.’ Many other technical argas. are currently
d . availdble or rapidly being developed Semiconductor teehnoiogy,'whieh
% will improve menufecTurlng and process control in many industries, has
.led to a number of néw preducte, Large scale 1ntegreted circuits, for-
exemple, can perform finctions with a single crystal chip that fermerly
required hundreds of trens;etore. New or improved technologies require
-training fer the.skilled end technical pereennel necessary for operations,
€ malntenanee and salee POSlthﬂS < : v _ st

-

i

Job F?‘éstrueturing o ' _ C .

The recent emergence of legal peraprofeeeionele is an example of.

job redesign or restructuring that results in new occupations with new

~education and training needs. This process is- pertlculerly apperent in

C o professions which have personnel shortages ‘at highly skilled or prefeselonal
’ levels, but which allow delineation and delegatlon of particular tashe.,

Tralnlng neceeeery to pertorm theee functlone can be deelgﬂed for a

1 ]
. \ . - - R

Sea:'/el C‘henge \\ _ S O

The reeent trend toward delnstltutlonellzatlon in a number ef ——

fields is an example of social or institutiondl changes which. create new '
oc;upetlons Correetlonel welfere, drug, juvenlle and elderly 5erv1ee$
'then, in theee areas prlor ”eoneumere” with ”11fe EYpEflEﬂEE -- e.g.

former drug addicts -- are employed without educational praparati

Interaction pf Processes

"In'Addition to considering the four processes in isolation, it is -
also important to consider their interactions. New legislation, as.in
the OSHA example, often requires new technology in order to be 1mplementedi
Inversely, new technology may requirc new legislation and control.
Examples may be generated ‘for a number of other interactions, such as
social change leading to new legislation, social change implying Joh
reetrueture, and new tQLQﬂOlﬁgV requiring job ngeelgn

An) procedure for iden t]f)lﬂg_ﬂew nnd Cmere ng Leupatlone ehould
take-into account the implitations of these four processes and their”
interactions. On the other hand, these four processes alone. arc not

L'l’ : Sk
Q
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;euff1c1ent to 1dentlfy new and emerglﬁg occupations. ‘Ra, her they

‘areas 1is a eecond 1mportanT step.

‘that there is no. one. syetematle method of utlllelng existing data sources

~ . the. er1ter1e.. T - /

i : N s

provide a focus for the identification procedure. Trends in epeelfle
oceupatlonel areas must alsorbe isolated. InVeetlgetl n of oeeupetlonel
data sources for indicators of specific new- and emerging oecupetlonal

[

C)ceupetlonel Dete Eeses end Erﬁployment Foreeests

, For the second etep in: the 1dent1f1cet10n proeees, National oeeupetlonel
date ‘bases and employment- forece;te were examlned—to ascertain whether
the 'available data would provide evidence or serve. as an-indicator of

‘,broad social and technological changes which' mlghﬁ alter the oeeupatlonal,s

functions in specific fields. These eoureéefwere examined to provide
leads. to new job titles’and industries with labo IF shortages and projected
growtb that would 1no1eete areas where further Vestlgetlon mlght prove

‘proflteble.

A survey of magor sources of manpower ‘and oeeupat1onel~dete reveeled—“—_—

for identifying new and emerging oeeupatlone / This is primarily. due to,"*g
the. fact that:each source of ‘data is epeelflo to the objéctives. for
which it was gathered, and.no data is eurrently colYected-for the purpose
of 1dent1fy1ng new and emerging occupations,/ Use-~ of existing data

sources is furthér limited by.. data. gaps, leek of” coordination of efforte,

) ‘the comprehensiveness.of-<data collected, levels of aggregation, and
_problems.of job titles. Therefore, it must be recognleed that there is
'no specific methodology for utlllZli : datg sources in plannlng for new

programs. - ' L / : .
Occupational Data Bases ~ *~ = ; o . o

‘Four Federal oeeupetlonal deta sources were examined to. determlne
if new job titles really 1mpl1ed new and emerging oecupetlons to meet”

-

4

o Dccupetlonal Employment Stetletlee Program (Eureanof Labor
Statistics) - Survey by 1nduetry of the types of oceupetlone,_
‘and the number of employees in each Pert1euler,oeeupat10n - A
eupplemental section of tbis survey ‘suggests a 115';ng of jobe
which do not fit into catégories as defined. . It was hypothesized
that somé of the titles eﬁpeerlng in the supplement might:

represent new- oeeupatlone
/

- .e ~ Dictionary of Dccupatlomal Titles (Fmployment -and Training
" Administration, Department of Labor) - A comprehensive listing
of existing oCCUpatloﬁe and_related numerical codes. It was :
: hypothesized that comparison of various editions might 1dent1fy
n e reeent]y edded oeeupatlonal titles. ,

® Classified Index’ of Induetries and,Deeupat1on5g (Bureau of the
Census) - This doeument is produced every ten years and can be
compared with the previous listings to determine what oeeupatlone.

. have been added- It was hypothesized that these new occupational

R “titles might represent new and _emerging: oeeupetlone wlth L

W aeeompeﬂy1ng census deta.h  o

Y : % -

[
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complicate this Pprocess. : s PR -75”

jagcupatlons because data’ necassary fofr statlstlcal pIQ]ECtlonS 1

_ E | .
~".'e . Standard fﬁﬂustrial'CIaSSification (Office of Management ang

" Budget) - ‘A listing of industries by categories which can be - -

compared with previous listings to determine. if-any new. industries

have .been added. These new industries could then be 1nvastig1ted

to determlne if they contaln any new Dccupatlans.. \ - -{

s

A comparlson of these data. baseg shows that Dnly the Dccupatlona

tltles. “In the other three sources, new ]Ob tltles can Dnly be abtalned

by comparing the latest edition with a previous one to isolate new~lilstings.
. Often these leads do not turn out to ‘be new occupatio '

this is that many. occupational data bases become mor
time. Thus,. where one occupafrion had been listed,

. One reason |for-
5pec1allzed aver -
Miree occupatlonglmay
appear in a later 1i5ting even _though the -job functlons have not changed

A second and related reason for a newfjob listing not ‘turning out to/bei

a new occupation is th%; often job titles change w1thout a corresponding
change in. job function.. Further, the results of comparisons fail to| dis-

’tlngulsh real changes in job function from superficial changes in’ jab’

title. New arrangements of listings, further breakdowns of job zla%glflcatlnns
and ‘assignment of-mnew occupations to exlstlng tltles or. codes further

Emplaym’ent";ﬁjrecasts L T o /

ol
P

Two Federal employment forecastlng scurces were - cansulted Ain an

-effort to identify industries;with labor shortages on ‘the hypothesi ls - - -

that the shortage may result from new occupations w1th'1nadequate o o
training to fill the’ ex1st1ng p051t10n5 or- where occupational functions
are changlng B . , >y ;*w 3 : Lo

LN "Dccupatlonal Outlook Handbookl (Bureau of Lahgr Statlstlcs]
Employment outleooks for selected occupatlons based cn sﬁatlstlcal
and eccncmlc analyses. - -

-)-,--

o DlVlSiDn of Technology and Prq@ggg;y;;y CBuréau of Labor.
Statistics) - Studies to assess the impact of new technp logy
- on employmént trénds and pat erns ‘usually in establls_'d

industries. ) / " . .

= Nnot.
currently available for most new- otcgpatlonal areas. Nonetheless,
though these sources mostly report on established occupations wilth labor

4vsharxages DCCaSanally they turned p '""leads". merltlng further 1nvestggatlon..

Alternatme Means for Qevelapmg Estimates /
Although "hard” data for dema 1id and grawth rate. PTOJECthﬂS cannot be

obtained for new and. emerging occypations, it is possible to dzvelop alter-
native bases for demand and’ growth rate projections. The basis for most pro-

'jections for which solid.data is not available is usually dat# on rates of
production and consumption; Saleﬁ, funding patterns employment in related’

fields, and dacumanted rates of change.

i
L B i
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. In‘aﬂditiah;idémang estimates for fﬁtureAEmplayment categories can also.
be predicted from analysis of growth trends and employment figures in goods
. and. services closely related to the new occupation in question. - Further, in

social service occupations, the funding prospects in particular areas niust
be considered since social service$ in particular rely on sources of funds -
tied closely to highly umpredictable political and economic developments,

; Demand . estimates for the new and emerginghaccupétinns‘cantained in this
. ...,report combine the above-described methods of demand forecasting with
reTiance oniknowledgeable experts and substantiating evidence.” As such, they
are presentéd with considerable caveats concerning the strength of the data.

Discussions with Knowledgeable Individuals N
'§ - . After potential nei and emerging occupations were identified from .
- the sources. above,. knowledgeable individuals were heavily relied on to ~
_further refine the information on specific occupations. It became A
apparent that Federal and State agencies, associations, industry ‘and
union representatives, and education and research ‘centers were the best
sources of-information of new occupations, new or growing industrial
" areas, new technology, and further sources to be contacted. By following
‘a simultdneous process of contacting individuals and locating data from
various sources, we were able to supply information for each candidate -
occupation then‘identified. In particular, Federal employees who were
résponsible for preparing and maintaining the occupational data bases
and employment forecasts described .previously provided fruitful leads.to
-areas for further investigation, .even though many of the occupations con-
sidered had been too new for inclusion in various publi@ati@ns‘beéaﬁsa'of
* lack of ‘data or of available training.. R n . ’

[

=

L ‘Constraints SR

- 0f particular -importance in identifying new and emerging occupations.

is the recognition of several constraints which apply to the process. Eirst,

the perspective adopted will determine certain fundamental parameters for
- defining new and emerging occupations. Adopting.a National ‘rather than

a regional viewpoint automatically determines that some potential occupations

will be excluded from considération despite the fact. of -high demand' for '

workers in that occupation in certain regions. : .

A Second, projected demand is a critical issue ilt designing any new-
ioccupation for curriculum development since faulty demand projections '
may result, in: ‘ ' = ‘ : T

e  Few gmpléymEﬁFHOPEprﬁun;;ies;fgf students - Until a new_cccupation.
is adequatgly-establisﬁédwiﬂ.aﬂAinduStrial,settiﬂg, trained o
students will be unable to find employment Qppgggunitiesl\ .

=T :

® .MiSallgéépicn of resources - Resburces will be misallocated if-
. - " théy %%ggused to develop curricula for occupations which havé\\
-1 fot’ yet demonstrated a demand for new workers. -

. Yet; despite their impgrtaﬁ§é,~estimates‘éf demand and growth rates .
in new and emerging occupations are difficult to derive. Since "hard! : \\\\
: L : . - ,

L7
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vnct,exlst Extrapalatlo,s must be made on the b3515 DE existlng data )
(e.g., consumption ratef, funding patterns, employment in related fields)
and expert opinion. Necessarily, certain caveats must be applléd in
.using thlS kind - of data . .

Nsed vs. Qemand
As stated abDVe, knowledgeable 1nd1V1dual5 ‘in’ the fleld are an |, aoc
1mpDr§ant source of data -on\new and emepging occupations. . In der1v1ﬂg
- demand estimates from these sources, it is-important to maintain the’
\ .w. . distinction between '"need" and "demand." ' "Need" really describes a
\ o pirt;:ular employer's or group of employers' point of view: it applles
V- 77 to a perce1ved requirement for: ‘workers in a particular area. ''Demand"
\ : however, is an objective’ des;r@ptlon applying to an actual number of job
v market openings.  Demand tends to take 1nto accuunt long- range as well
\ . - as Short term EDnSld&ratanS. f ’

. i The zlgnlflcaﬁce Df thlS dlStlﬂEthﬂ must be emphasized. Emplcyers

* may overastimate the real demand with inflatéd projections which would lead
¥ o to a flood of" the! job market and a Subsequent depression of wages. Iﬁ
£ order to avoid the bias of ,employer 'need" in estimating job demand ,-

o is 1mportant to- LGﬂtJCt many sources for estimates on any glvsn Dccupatloni

e Nati:jﬁal VS, ﬁegi@nsl Perspéc:z‘ibfes

ELEN

As %tatgd above, reglonal and National perspectives differ. Therefare,
“ .. ddata sources -- whether people or publications -- must be checked for
) ‘re;;cnal blas. Demand for ;DIAI energy collector installation may
- Agkyragket in a geographical drEd where Federal funds Suppart fh;5 new
tgghnolagy, for
_foT a. long.timek, Thus, 1t wauld nat be f5351ble to devclop curriculum
for solar energy tELhHlClaﬂS on:a NatlanaJ baszs

=4

=
4

. Other Biases
N P%t;matlng emplaymEnt demand in new and emerging a;:upat;aﬂal areas
.. or- the bdsis of information from=knowledgeable individuals in the. field
: »‘mplies that they undérstand. the definition of 'new." Mleunderstandlng
' . this term leads to faulty estimates of the amount of new training required .
- different from. that which already exists. Thus, it is 1mpurtant to '

. discover .the nature of the skills involved in "new'" areas. in order” to
avoid mistakes of definition. For example, the %kllls involved in the
solar technician’ s job ‘are not new skills, they are old-skills applied
to a new purpose. Therefore this occupation was excluded after research
determined this factar ‘A comparison of 1nfcfmatian from miltiple sources

helps to reduce bias.

=

H

A"

i

n o o B

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

| -Chapter IV
APPLYING THE METHODOLOGY
One step in selectlng néw and emerging Dccupatlons involves the ‘
identification of praresses likely to create new accupatlons.‘ These _
‘processes produce In turn. new-occupational areas and trends. - -By analyZing

these trends, one can ‘pinpoint specific new and emerging occupatlons
wh;ch offer patential for curriculum development .-

PubthDhcyandngEE“Gn POV

=1

Some cf the mast 1mp@rtant public lelEy d62151on5 are Natlonal

. for example the new lelc;es in relation to energy, but there 'will be

different .impacts in different States. . In some States, new industries
or new jobs may be’ created but these w111 not Qe unlfarnly dlstrlbuted
‘across. the Nation. Other publlﬁ lelCY decisions occur at the State
level.- For example, in spite of the ract that there are Federal:laws on.
environmental protectlon, States have their own laws in this area, some
which go beyond minimum Federal standard In other areas, e.g., consumer.
PerEEtlon; States have been 1nnovatars. In general,- reiulatqr lelEy
-was most conducive. to. the creation .of new jobs in the areas Qf -

A safety and health
~environmental pratectlén i
Yenergy conservation Y
energy production K . S
rights of individuals in 1n5t1tut10n5 ‘ S
" consumer, protectlon. i

m“w'a‘mmn‘n

Other‘pollcy dec151oﬂ5 that may be 1mportant 1nclude Ehoge which
prQV1de funding far new Federal programs 1n areas such as: o '
h0u51ng :
 social Servlﬁe dglivery
mass transit ) _ .
energy research and déVelemEﬁt.' - v T

Technglegiual "‘I‘*ange R ,

Some areas where new technalogy may be a’ factar 1nclude

[ semiconductor and related industries
¢ o | computers and computer applications :
- , @ nuclear ‘power, and’ appllcatlons of nuclear technology
e~ energy . Lo ’ ~

® ‘transportation !: ‘ '
e bu51ness Equlpmcnt, : oo

s

Not all new tEEhnOIDgIES create new Dccupat1ons approprlate for

vlﬂClUELOD as.. new and emerging. On the other hand, new technologies may

not only czsate s ndhgtrled or new productlon processes, but also may
create changes in matketing and distribution. Furthermore, they may
LTEStE changcs in D]d 1ndu5tr;es, or they may create the need for ]Ob




e ;. : i

-réstructuring Fhe effects of new technolog1es are often felt only in a

given region, and their impact must be teated locally. Cn

'

_ Restructuring of Jﬁ_bs

Job ygétructuré usually occurs when (1] a new produ;tlan process .
is introduced; of (2) supportive technicians are trained to perfarm B

‘certain job componentg prev;nusly handled by‘pr@fesglanals

. &
- ' Examples of*areas where this is 1ikely to occur include:i
Y ] -hogpltals and health care
: ‘e °  industries introducing new technclogy
o flnanclal or research- 1nst1tut1an5\“
° social agenc1&5i= s v
;SeéﬁlaﬁdIﬁsﬁtuﬁgnaIChaﬁge= S o ,; ¥

"Even without government regulat:on or 5ub51dy3 there may be change%

in social service delivery. New
change. The areas where\these:g

services may be created; others may-.
nges are most likely-to occur are:

health and hospitals S . | '&%:'

. ‘e
e: social welfare (e.g., services to new _groups)”
®- _1n5§1tut1cn5 for: the elderly, mentally i1l or retarded
. o education (e.g. ,,%péc1al education, adult educatlon)
-]

recreation (as there become new forms of recreatlon)

efc.

h

The faur magor factors are 1nterrclated For example, new technology

may lead to new pTOdUCtan processes in a manufacturing 1ndu5try,’thereby'

contribiiting to job restrugturlng Slmllarly, technology may be a
catalyst for new legislation; or vice-versa. Leglglatlon also’ may
mandate sogial or institutional change, or even -job restruzturlng

Social ané 1n%t1tut10n41 change also may contribufe to job. regtructurlng -
.as managers of new" 1n§t1tut;on§ cr ate new procedures for serv1ce dellvery'

GcnupaﬂnnalTrends

?\(

In :onéidgrlng thg 1ntérrclat;an%h1ps among thgﬁe trends and
proceﬁse% the new and- emerging occupations which met the criteria ,
and those that were TE]ECtEd may be ‘grouped into fLVE categories. Thes
EQtégDIlE% are: \ .

Energy and the Environment

3
s e  Security and Quality- ‘Assurance
] Semlcanduttcr§ and Computers
® Social Servicés h
o Health f iy
!
Energy and the Enwmnment I

' "This trend is the product of a decade of growing concern about. the

scarcity of natural resources. The National energy erisis resulted in

rapid mablllzatluu of efforts to preserve scarce natural resources, dﬂd
: - .‘. .

i
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£o stlmulete teehnelogleel ehsnge to enable the. eeenomy te utilize other

less sesree resources to meet it energy needs. At the same time, .a, ’

longer- Iange but related effort is underway in the field of environmental
pretectlen to. prevent further degredetlon of other scarce. resources
water, air. end land.. ' .

Slnee thls trend is best eherseterlsed by grow1n§ publle concern,

it is/lOgleel that 1eg1slet10n should be one of the primary change

;eonserve natural resources-and develop new sourcgs of energy. Speci-
'flcallyg‘reguletlon to preserve natural resources, coupled with research -

\x%\gew industries and new. jobs. More recent legislation related to energy

-

"dealing with these problems share common tIliMB10gIes” and-structures:

- persons and, property; another. is loss control.

factors. The legislative efforts of the.last decade, flnally consolidated -

in ghe mandates of the U.S. Environmental Protection Agency,. the Federal - -
Enqrgy Administration, and the Energy Research .and Development Admlnlstratlon;
contrlbuted to major efforts in both the.public and private sectors to . -

efforts -that would contribute to the efficiency of those efforts, predueed

has heen even more concerned with new technology, not only to tind and o

‘utilize new sources of energy, but elso to mske more efflelent use of

existing seurces,

- !' : 5
-

The job of enetgy efflelency teehnleian,_therefore, is the result ef
both 1eg1slatl0ﬂ and technology

-.S‘eeunty and C)uehry Assurem:s

 The convergence of* trends in the areas ‘of sefety, seeurlty and -
quallty control -represent not only iricreased concern with the problems

they represent, but also a recognition. of the degree to which the 1ndustr1es‘ '

One of the common themes. represented by ail three is protection of

“Like venergy. and. the :
te e@nelog1eal'
ner protectlon

environment, this trend is thé result of beth leglsletlve ar
change.” The legislative changes' are those in ‘areas of cons

-and safety and ‘health.. Teehnolegleal ‘changes have ereated some of the
_problems. in this area (where new teehnologles create new potentlsl

_(e.g., new testing ‘and .monitoring devices Wthh‘TEdUCE loss or monitor"

~selected in this area, nuclegr quality assurance inspector;, .is an:

. security,” the physical security specialist can- enslyse security problems

haserds) but they also have been. utilized in meetlng these concerns

potentlally hesardous eperstlons) . N

¥ 5
1

One. exsmple in thlS area is. physleal securlty teehn1c1sn © Armed

with new teehnologleel skills to meet the expanded needs of industrial

and then 1mp1ement an appropriate security system. The other’ oecupatlen

occupation created by the potential hazards associated with both the -
increased use Qf nuclear technology, and- also by the *increased- recognltlon

. of the hazards sssoc1ated with any produetlon process thet 1nvolves

nuclear msterlsls : _ ; o s

e

Semleenduemr C‘emputer end Fi'eleted Industfies TR T

Mere than any other teehnelogleal ehdnge in the past deeade, the

‘semiconductor is the best example of the potential of an invention to

Q
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revolutionize a variety of industries. Crystdl manufacturing produees e
and proeesses the silicon and germanlum erystals ‘that are the crucial raw’

.511




- material uscd in the productlan of semiconductors. Startlng w;th
electronic dev1ces such as pocket calculitors, the gemlcandufkar soon
generated a host of related’products that affect a number of markets.

One of the most important of.these is the microcomputer -(or microprocessor)

., -that utilizes the semicondu ror to replace the magnetic core used in

- traditional computers. The patentlal of the mlcracomputer is enormous,
not only -in the field of computers, but also in’ computer, appl1;at1@n% . -
For examplé;sbecause of its size, the mlcrccomputér may %ocn replace '
mechanical or-electro- -mechanical-devices in a variety of consumer goods,
from micro-wave ovens to automobiles.. 1t already has been used in
industry in camputer1zed productlan processes.u K

Although .the emerging- 5021Eta1 need for improved safety and secu11ty - -
7 affécts the develapment of the public safety communicati 'ns offlcer, -
- this is a "hew! job that resulted also from.the Trestructuring of the
" communications process’ in public safety after that pro;eés began to
utilize the potential of computer-aided ccmmunlcations, “ An example is
“the increased use of computer-aided dispatch’ “of publ ,éty vehicles
‘through which -the ¢ommunications. officer.can: r2251vela request for - |
*assistance; usc the computer- to identify the most applopr;até vehicle
available to provide assistance; dispatch that vehicle; and then provide
_ the computcr with new= data about ‘the lozatlon of" that/vehlgle which
. affects. allocatlon decisions in response to, the ﬂEIt/TEqULEt for assistance.
*' S@cial Services - e /’

. "New occupations in the soclal services have emerged because of" .
_ ‘legisla tlon which mandates new social programz or changes in Exlstlng:§
- "social, programs, or because -of innovations in the admlnlbtratlcn of
1al’ g fViFfﬁﬁij*;?‘by%tgmb réqpondlng in large part to social and
stitutional changes.  For example, ‘?c housing /rehabilitation
'eclallgt is a pergon emplayed by lgca ] to:-in

governménts to:- melemcnt

for over half of the expendltures by lo;al”écvernments under new cDmmunlty
development legislation’ ‘administered by the Departmcnt of Houélng and
Urban DCthDPmEHt The hcrtlgulturqlwthcrapy aide is a new and emerglng
occupation_that developed_ from a new type .of. péycholoEical therapy

. utilizing horticulture, available to 1nd1v1dua15 in a variety of 1n5t1tut10ns

The halfway house resident manager is an occupgtlon that devclmpad as.

leglslatlon and changlng SGCldl con;ept% :aught to removc JndLv1duals. ?,;_hﬁgét;j
Thc ch;ld advocato davelopcd as 1eglslat1cn %nd ]UdlClal dec1§19n§

increasingly recognized the rights of children and the neced for sklllgd ) .
‘1nd1v1dua15 to rcpregent them™ : o 'agxﬁx

=7 o
i *

: g " .
Health ' e v [ 7 .
oA 7 7 ' : 7 ‘

Health care is onc of the fastest-growing scctors-of the economy.
Although there have been.a number of technological advances .in médi:inéj
for which training has been quLLl} dEVEIOPLd therc are still new -and
Emerglng occupations for which there is no training. One of the new and ..
‘emerging occupations in this area is podiatric assistant, an occupation
that was created by increased demand for PDd]Jt]] 11CTV]LD and the .
recognition hy pod14t11sts that some . of the Ffunctions nece%sdry in treat-
ment -of patients (c.g., production of orthotic dLVlCC%j could he assumed

ERIC
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'* - by assistants, thus freelng the podlatr;st for diagnostic.and prescr1pt1Ve
’ activities, ' The second occupation, industrial hygiene technician is
. directly linked to safety and health legislation, the Occupational
" Health and Safety Act of 1974, particularly to those aspects of the

1eglslat10n that related to health hazards.

In&WﬂyaExiT?enak

v It should be clear, from the dlSCUSSlSn above, ‘that there are many
occupations that are the result of more than’ one trend. For example the -
public  safety communications operator is-associated with growth in the--

. safety area as well as the development of new technologies utilizing
computers., Similarly, the industrial hygiene technician is related to
health, but also to leglslatlon in the general safety and security area.

" The convergence/ of trends may well be one of the most important sources
‘of new and emerglng occupatmns : . .

Thls 1nterrelat10nshlp 15 lllustrated in Flgure II whlch folléﬁs

FIQUI‘E I"n: NEW OCCUPATIONS BY CATEGORY AND TRENDS
? ot .2 o | &
s N e o £ H
Category - Occupation | zk | d B E 82
Energy & Environment Energy Eff:cnency Technn;uan : -] o
Security & Quality ) F‘hysu:al Secunty Technn:nan i o = o
Assurance . C * Nuclear Quality Assurance e _
I : , Iﬁspectgr;v,; ) ® | ©
Semlcanductar Camputer - Crystal Manufacturing - . | @ | " | |
& Related lndustrles . Public Safety Cnmmunlcatlans o ah 1 -
. Officer ~ . | e
e . HaumngRehamhﬁﬂanSpmmasi o KX :ez*f b
_ "| Social - s Horticultural ‘Therapy Aide e I @ | 9 |
o Service . "~ Halfway House Resident Manager | e e |-
e - Child Advocate.. - - - @ |-
Health .- - : PadlatrchAssmtant R T I E“
. : | Industnal Hyg|Eﬂe Techmclan | L ' B

- Excluded Dccupatmns
There were a number of occupatlans w1th1n these f]VG categorles
which- turned out nct to meet the criteria of thls study (see Figure

:j III) Q."' .

Frgm a Nat10n41 perapactlve, there were several rea%ons why they
were rejected as potential new and emerging occupations. A change in
perspectlve might have fesulted in a different outcame :

16
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Dne of the criteria that might be expected to vary s gnflcantly
across States was "insufficient demand.",/ If the potenf1ﬂl growth in a
particular occupation was less than 2; 000" new hires, it was rejected.

i Since occupations often are clustered Tegionally, hDWE"C[,_thlS may bé
. too. rigid a standard to apply .to a. State’ program

Another criterion used was that the oczupation wes not new, i.e.;
' adequate curricula already existed. for this occupation. Examples of
({jobs that were not new, but where there was high demand are: wastewater
‘treatment plant operator and nuclear qualified welder.  In each of these
|cases, some ‘employers may reject the thlOHHEHéﬁiéFlStlﬁg curricula are
‘adequate.. Modifications in-curricula to a5515t the=e emplayers in

filling pa51tlansvmay be needed

The air pollution technician was excluded because educational
programs for this occupation exist in many-areas. 'In the case of a
~certified fertilizer applicator, . training fDr this job takes less than

“S1X MONERs. Conversely, the educational prcgram needed for the product
liability technician extends.-beyond the two or three yearcguldgllnes,’
presented 1in the enabling legislation. Some occupations have obvious
‘potential but .are 'too new,'" and technological procedures from which the
occupations dETIVE hgve not yet been w1dely adopted by 1ndu5try, e.g.

thE mlﬁroprocessor tEchn1c1an.

A

-

FiguiéJ'TI indicates the wide range of occupations excluded for
these reasons.: All of the occupations considered, -except those determined
as new and emergln‘ w;ll be found in Appendjx AL -

ERIC N
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FIGURE Ni: -~ o>
 SAMPLE REJ/ECTED DCCUFATIDN/S

s

"ENERGY AND ENVIRONMENT |

Wssfewater Treatment Piant Techs ician
Perfarms complek procedures tp analyze influents, treatment pro--
cetzes and effluent characteristits. Determmes treatment charge to
industrial polluters. . . :

Manages, plans and oversees treatment plant operation. Must be
/able to make decisions on treatment budget pur:hasmg, malntenance

~ Wastawatar Treatment Plant Qperatnr

/ Sedlment Cnntml Inspecmr . '\

/' Collects water samples and’ performs aﬂalysus ‘of sedlment levels. Uses

monitoring devices onsite. i

Sediment Control Specialist = | - -
Reviews plans and construction fcpr patentlal Effe:ts on sediment
control, - -

) Chemical Splll Gnntrul Trﬁ;hmman . :
Performs various types of field work in nrder to remove chemical
-spills on land ar in water. . . )

Power Reactor. Techmman ’ "\ L A
" QOperates computer consale in nuclear power plant mamtams opera-<
__tion at maximum efficiency, detects rnalfum:tlcns )

" Solar Energy Technician . : ) L
lnstalls salar energy campgrients

repnrts makes campllan;e recammendatmns

> Air Poliution Technician : .
- Collects and. aﬁalyzes air sarnples mnmtars air pailutmn Ievels writes -
reports.

Pyrnly.ﬂs Technn‘:ian

' gbtam methane gas frarﬁ snhd waste material

: Certified Fertilizer Appllrstnr

et

Aids farmer in correct appllcatlaﬁ nf fértllnzers and |nsect|mdes
Heat and Power Engineer s
‘Maintains efficient-operation of large building, involving. heatmg -and -
cooling, energy r:unservatmn plumbmg, elecirical work, fire cantml
systems. - -

Nuclear Qualified Walde’r¥ '}:7\:_»\-&"—" S
—-Performis a variety of weldlng techmques prl 3 i
_federal’ standards

Safaty TEl;ﬁmclan ’ -
Assists-safety pmfessmnals enforece compliance w1th safety standards,
makes rnutme mspectlons, |nvestrgatgs am:ldents prepares repc:rts '

Installs and mamtams ccmmunlcatmn sVstems mcludmg multl purpase
computer-based system, . .

Sacurity Officar fdr Transpnr’tatmn Ceriters

Inspection and maintenance of security standards at traﬁspnrtatmn .
boarding facilities. \ I{ngwledge of self-defense, sensor devn:es and
_weapanry |s essential.

. Ballistician o ' ‘ .
Records serial numbers aﬁd identifies weap ns, identifies TJ!’D]ECtIIE
- characteristics, prawdes Expert EVIdEnce I*C t : -

G rowth

+] Demand,
of Training Reguired |

Insufficiant Length

| Curvicadwm
Required
.'Vrm [ [

Existing
|
Too Much
| Mot Mew.

I bmsuaffi

i
iy

" Holographie Technician

Operates and maintains holographic and conventional photographic ™
equipment. Develops and prints fitlm. (Holography is three-dimensional
internal photography using laser technology to inspect for structural

defects.)
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SAFETY SE(UF(ITY QUALITY CDNTHDL (cﬂn t)

P?uduﬂ lehty Techmman ' u : L
Tests pmdnts for defects involving chemlcal engineering and ‘ather : 7 ‘ ( L)

__technical pocesses, Prepares technical and Iegal data,

Gushtv Asirance Techinician : - o
* ‘‘dentifies, ndits and samples various. pracedural steps in the delwery e

/
of services i1order to reduce errors. Analyzes flnw of mfnrmatmn I A Y _
_ Standards ard Calibration Technigian _ L , ' ) / I Lt
.Consults to ndustries. where-standardization and (;ahbratmn of testmg e R o e

equ;prﬂent umpcrtant Reduces d|screpanc|es amér’\g testmg prm:edures.

Installs ald services tamput&r (ml;rapracesnr) used in r:i:nsumer : . S R J T . @
__appliance and machines. L ) e - o S _
" Data Cunﬁlumcﬁlans Managar o : e e ! . -1 =
Oversees bmmunications systems, mcludmg data pn:n:essmg, ;m tele- - 1. ) e | -
~_phone, ‘sdellite, computer, and telgﬁapler e B S0 i

' Tape lennan - :
Mamtamsﬁbrary of mmputer tapes, c;ata!agues recycles evaluat&s s Q.
- tapes; " - . ) S
Cable TV T&chmr.mn B R ' s E V - :
Installs cable TV systems manages s system 7 o . - . o
.TMedla Equipment Technician g - : e
DIS‘IF!bLﬂES. maintains audn‘: + video ec|ulpment used in mEdlcaI edut:atmn, )

SQEEAL SERVICES : g B :
Community Development Officar . :
Sarves as community coordinator of relocation, rehabllltatmn and ) ‘@ - ) e
neighborhood conservation. . Is responsible fd‘r;ammumca:mn and i T B .
liaison of community develnprﬁent programs. - T R : i
* Historical Preservation_ Interpreter . C k - '
Gives visitors detalled mform ion on histaric sntes

HEALTH ~

5 Homemaker/Home Health Care Wurker 1.

" Provides hamemaker and health care services to mdlwdua Is and famalles . : N e
_with physical c:r}emcstlcnal prablems B - o

Diagnostic Medica! Sonographer _ : o

" Performi a variety of technical procedures lﬁvalvmg ultrasnund equip- |- | @

___ment todiajnose disease, gvaluates: ultrasgund scans. R S

" Tissue Cultire Technician . . ' : e ) o : .
___Maintains tssue cultures in laboratory, ugngimu:mscnpes or m:ubatarsi ) - . o
Fundus Phrtagrapher A ( . .
Assists optthamologists by taking fundus phutagraphs develnps photo: | ‘@ /| - R R o
_ graphs, exghins them to patients and ather ‘medical r.:ersannel 1 '
Production ‘pecialist for Medical : o ]
-In charge ofphotegraphy sillustration and wrltmg of medical materlals . ®
to be used i education of | patients, in legal proceedings, and for other
mstructu:n; purpuses

Adrmmstermedu:atlan maintains k|dney machine, administers blood | @ ; . , ' By
~ trar 7fusmn-and assists in surgery F‘anent -contact. dkllls are required. ) T : g kA

Kirlian Phosgrapher . . :
Operates kiian apparatus by. which patterns emanating from body, . - o o
produced oladministration of a small jolt of electncnty and as yet c::f @ ’
an unkﬁaw ‘nature, are photographed, -
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. ~ Chapter V'

GUIDE FOR THE STATEPLANNER o

, ‘Currently, data is not collected and disseminated ‘to meet the
informational needs of education planners in new employment areas. As

this study indicates, there is no systematic process that..can be universally
applied to identify and document new<vand emerging occupations. It is
impossible, therefore, to establish here a step-by-step procedure for -
direct application by the State planner. - With modifications in focus |

and criteria, however, the process ‘developed in this study can-be adapted

to fit the objectives of State planners. Likewise, the process can be
modified for use at the regional and local levels. EE

The Process -

As described in Chapter III, the process for identifying new and
‘emerging occupations involves four key.elements: (1) isolation of
trends and processes with impact on new occupational areas; - (2) use of
oggupaticnaifdata bases and employment forecasts to pinpoint new.areas
and specific job titles for further -investigation; (3) development of
alternative means for demand and growth.rate estimates in new areas; and
(4) discussion with knowledgeable employers and other organizational
representatives. ' -

Establishing demand projections and determining the preparation
necessary for employment in new occupational areas are critical factors
in this process. Further, this type of data is most likely to be subject
‘to local and regional variation. Diversity in local and regional demand,.
‘as well as the.cénditions which govern collection of ‘data in this area,.’
are major considerations in modifying the new occupation identification
‘process. for use by State planners. “Thus, precaution must be taken to
develop a sound information base to use in tailoring the process developed
in this study to State §pd local definition and criteria. :

"Information Sources -

Most planners are already aware that the larger educational planning
process must be supplemented by information to assess the risk and ’
benefit involved in implementing new programs, as opposed to more established
ones. Further, the information gathering process itself yields contacts
for an Advisory Committee to assist in decision-making, development and

installation of new programs.

- ‘Past experience shows that no sing;é'saurce of information is
adequate for planning purposes. In the case of new and emerging occu-
pational areas, where very few hard facts are available, the use of
~multiple information sources is particularly necessary. o
DEVELOPING AN EXPANDED NETWORK OF INFORMATION SOURCES

1S THE KEY TO PLANNING FOR NEW AND EMERGING OCCUPATIONS.
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A good information network involves:

] ipaﬂdéd contact with cmplo;crﬁ;
) identification and use of multiple-inf@rmation sources
o identification and use of data bases.

The most important source of information is employers. The term
employers here is used in the broadest sense; that is, to refer to
business and industry; public and private sectors; scientific, professional
and trade associations; unions”and other organizations., Large organizations

“covering a number of areas provide the means for tapping an expanded

network of employer contacts. State economic development agencies, for
example,are concerned with all employment areas within a State .and may
have surveyed the labor neéeds of the State. The State associations of
manufacturers might be another 1mpartant source of ﬂmployment information .
in a number of areas. This information could be useful to the 1deﬁt1f121t1@n
process.

¢

In all cases, information from-larger organizations of employers

"should be supplemented with data from occupatiaﬁ specific groups. For

example, associations representing firms in a particular industry would
be most useful once a particular trend within the industry was identified.
Equally helpful are professional associations and labor unions .5ince
these organizations- understaﬂd the nuances of specific kinds of labor

" shortages and may assist in reflnlng thé job functions-and tralnlng

requirements.

An important consideration/in collecting information from employers
is  the realization that employérs often have vested interests, affecting
their points-of ' view. It is also often the case that employers' reactions
to perceived economic conditions affect their judgments about demand
estimate5. An expanded employer contact network and accumulation of
information from multiple sources will greatly reduce the biases in
Lnformatlon gathered from individual employers.

Additionally, publithd datQ sources which collect employment iﬁformati@h

should .be used to substantiate or repudiate employer information.
Sources which are the Statg countcrparts of the National data bases’ C s
examined in this study may provide useful data. New Dictionary of

Occupational Titles codes, systematically compiled by the State, for

example, would provide one source of possible new job titles Further,
many States conduct a regular survey of employers which prov1dc£ indications

-of new occupational areas within the State as WEII as planning figures.

F{eﬁnament of Iﬂf@rmatign

Updatlng sources of 1nfaim3t1@n, important in any plﬂnnlng effort,
is partlculirly eritical 4in the area of curriculum plannlng for new and
emerging occupations. Over time, information sources doubtless change

as older sources arec superceded. In'any case, existing sources must be

!



supplemented to avoid gaps and discrepancies in-data. Further, legislative, .

social, technological and occupational developments aré—econtinually
shaplng new trends in employment which must be c0ﬁ51stently iccumented

Thus, it is important to corroborate older znformatlon with fresh
data in order to keep abreast of new developments and insure that’ :
shifts in the demand for a given occupation are considered. For example,

- developmental changes in the application of new technology can change
' future demand and training requirements even before the.technology is
put into operation. Furthermore, mechanisms such as employer surveys
must be updated :o indicate changing demand, new samples drawn, and so
forth. Lastly, as the membership in employer groups, professional
.. societies, education, training,and plannlng associations changes, so
must the 1ntormat10n network. The planner should be particularly careful
to identify entire new local groups such as Governor's or Mayor's adV1sory
committess, new 1ndu§try groups Or even new scientific and professional
organizations. ! .
" Planning,far,new,and emerging occupation curriculum development
depends heavily on the planner's sensitivity to indices of change.
Since information in this area does not exist in a 'pre-packaged"
format, creativeness in identifying potential new data sources will also
lead to more effective program design. Partlcularly important for the
State planners is an ability -to discern local and regional trends in
contrast to new developments at the National level. ‘Thus, the State
planner is advised to consider ‘the new and emérglng Dccupatlons -presented
‘in Part I1 of this report as possible new program offerings as well as

examples of the application of the process at the National level.

?{
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"~ PARTII
| Chapter |
GUIDELINES FOR CURRICULUM DVEVELC)PMENT AND PROGRAM FLANN!.NG
The remainder of this report presents descriptibns,of.#he eleven -

skilled and technical occupational areas identified in this; study. 'The
purpose of these: degcriptiOﬁs iz to praviﬂe a Eramcwork for curriculum

The ocgupaticn descfiptions,a;g organized into seven sections, each
containing specific elements of information. These sections are:

f

° -Job Descr;ptioﬁ_
) Summary Assessment ‘

. s" Employers and Qcauéatianal Setting | !
o Sﬁudenﬁ Canéiaéfatioﬁs ;
o ?urficulum Guidelinés j
e .’érpgram Pianniﬁg InformaﬁiOn ’
& V'CQanusion | ;

A llstlng of sources of 1nf0:mat19n by Dccupatloﬂ is prﬂv1ded in
Appendlx C. A brief description’ ‘of the particular information included

in each section follows, / ‘

. - |

/

JGb Des;nptlcm ' - _ _ L ' ‘
/ _
Job tltle% are often mléleadlﬁg and/or amblgucu% For this reason,
every attempt was made to determine the %péilflc functions that distinguished

that job from any other. Other functlons which occufr fre uently are 1nc1udad
: % q

Job descriptions are presented as succinctly and pregiqcly as /
possible with further information about the context/of the job, or any
unusual considerations appearing in other éeCthﬂE/ o :

. _ | : o
Summary Assessment i - / B S

~ For each ]Qb an asscssment of the baqls for pr ogectlons and thg
Strgngth and limitations of the-data available are summarized in this
section. Conditions, such as reliance on a new- tELhnolaglcal dcvelopmcnt
or social or economic trend affecting the occupatlonal outlook, nd any
caveats that ought to be considered in maklﬁg dCCl§l0ﬂ§ about fxithcr;,_

‘development, are 1nd1catad S |
: : : / !

Demand estimates, growth projections, and an/analysiSsbf-thé trends
that®indicate the newness and size of the uccupatlon are included in the
1nfDrmatzon préaénted in this section. I

30 o ;f-

. ) 2% e i _

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Cnndumﬂn . ' — FH;

Emplayers and’ Gccuﬂatmnal Ssttings

This section describes the types of employers and places of ‘employment
for a particular occupation, both for further explanation of the job'context
and to provide an idea of the possible sources of information necessary for
curriculum development and program planning. The employers and ‘associations
mentioned are useful for the 1dent1f1catlon of potential Advisory Committee

members. =

Student Considerations

Included in th ection is, 1nformat10n needed by students in order
tD make career declgf%ns and to d521de on enrcllment in a pragram Thl%
of studeﬁts, D15¢ussed here are factgrs sth as wcrk env1ronments,
salary scales, occupational mobility, any special restrictions (e.g.
ex-inmates, handicapped), prerequisites for admission to a training
program (e.g., high school diploma, mechanical aptltude), 1;cen51ng or
UDan requlrementsr among others.- o

|3

Curnculum Gu:delmgs

This =section- deals w1th factars to be considered in tha planning of
a curriculum, and includes courses or tOplCS to be. covered. A distinction - .
between existing and new areas of study is -made where possible. In ° ‘

‘addition, information is provided as to the nature of the training: its

suggested -length, whether it leads to a certlflcate, ‘a. license, or an
associate degree, and methods- of tralﬂlﬂg are recommended (for example,
classroom, .cooperative, laboratory). -The curriculum content: is presented

75Ehematlcqlly sccordlﬁg to performance objectlves ahd .course or tOplC'

‘titles.

lnfmmatmn for F’ragram Planning . - S o L

Includﬂd here is 1nformat10n needed by a .planner in deE1d1ng whether
it is feasible to institute a training program for ‘each particular
occupation. New equipment and materials are discussed with reference to.
availability, cost and the possibility: of :ontrlbutlon: from prospective

-employers. Personnel and equipment con51deraticn% ‘are h1gh11ghted

The program is considered in relation to a variety of prospective purposes:
as preparation for-new employees, ‘as refresher or upgrading courses, and
as preparatlon for related occupations. o .

Impartaﬂf :on51derat10ns are hlghllghted and summarlzed in thlS
last SECtlDH '

Detalled deacriptlons of the new o¢cupat1cns follow, arranged alpha-'
betlcally by technlcal and skilled categories

31



~~_, . Chapterll | |
 SELECTED NEW AND EMERGING OCCUPATIONS SRR
' CHILD ADVOCATE ' - . R

R

?échnks/

Job Description

A child advocate works directly with children and/or parents “in a
problem-solving capacity pertaining to the provisicn of relevant social
services or to questipns of legal privileges. ~The advocate provides to
children with- unmet needs the mdst appropriate resources in the shortest
time possible and ensures that ?ﬁ;zrmatlon referral, and advocacy
. service are avallable and eas;ly ccessible to all EhlldIEﬁ in the
jurlsdlctlon., ' S

'The baslc functlons prov;ded by a chlld advocate “include:

® = -providing 1nfarmstlnn - COllEEtlﬂg and disseminating 1nfcrma-
" .tion .to lnlelduals and agencies regardlng the availability of
resources o :
iy =jzﬁeferral -.providing assistance to those seeking help in

Selecting and using the most approprlate resources

e . fallow -up - mainta1ning QOﬂtact W1th the client and agency to
which. the referral was made to determine whether the client is
contlnulng to IECEIVé the 5erv1ce requested

e - enhanﬁ1ngmgqg@un1t} 1war ness s-malntalnlng records -which ‘will
‘ ‘help identify unmet needs, duplication of services, or. gaps in
serv 1 ce . _
El
Summary Assessment P L,

The-growing concern for programs dealing with children is being
demonstrated by the mandates for procedural changes and increased
fundlng in ra;ént fedéral leg1§1atlan 1n the areas Df 5p251a1 ‘education,

@ The Mathlis Amendment to the Elementary and Se;ondary Educatlgn
Act (P.L. 93-380) of 1974 -ensures pratectlcn for children- in.

- institutions and calls for the least restrictive 'setting for
children requiring special care. This is to ensure that-
children. with special needs will be- 1ntegr3ted with other
children.to the gr Eatest extent p3531b12 :

e . Recent cnabllng léglalatlon in the area of cducatloﬂ for the
handicapped (Education of All. Handicapped Children Act of
1975, P.L. 94-142), to become effective in 1978, will fund

- educational programs for handicapped persons and-provide
assurance -that proper evaluation, assessment, and placement. -
will occur. Titler XIX of the Social Security Act also dealg -

,w1th procedures for children in institutions. ;

7 . : : ) ;';52 . ,:r'f,' i



o  The Supreme Court has also played a key role by extending
: constitutional rights to children. The Court has held that
children are "persons' under the constitution (Tlnker v. Des
Moines School District, 393 U.S. 503 (1969)); that children in
juvenile court are constitutionally entitled to certain .due
prﬁcess guarantees (In Re. Gault 387 U S 1 (1967)), and that

483 (1@54)),

Inst;tut;ﬂns that deal prlmarlly with children are beglnnlng o
reorient their services to reflect these new attitudes. Partlcuiarly in
the fields of corrections and services for the- mentally and/or pRysically
" handicapped, child advocacy is a growing concern. However,..there is
much professional -debate on the merits of the advocacy approach, and on N
_the scope of ‘activities that should. be undertaken by an advocate. This "~

situation is partially caused by the fact that a person labelled as an :
"advocate' may actually be performing functions normally undertaken by
a therapist, social worker, legal counséllor, or street worker. In
general, however; there is a clearly defined and unmet functlon that the

", child advocate can perform. .

Emplgyers and Dccupatmnal Settmg

A chlld advocate may be employed in any settlng where chlldren 5
rights are at issue, but typigally works either in juvenile corrections,
or in conjunction with programs for the mentally or physically handicapped.
In both areas, the employment setting.should be an independent state or
municipal. regulatory agency because the advocate's primary respon51b111ty
.is the interests of the child. “The interests of the child may be
" different from, and possibly in conflict with, the practlces of the
institution where the Chlld is IECEIVlng %erv1ces

In juvenile ccrrectionsg there are three main Settingskwhere the
advocate is employed: - . e

. ® ~ Juvenile Court System. “Here the advocate ensures that the
-juvenile obtains proper defense; and‘monitors referrals to
ensure that the services being prov1ded best ‘meet the parti-
. cular needs of the offendér :

e . Community Residential. Fac;llty In. community-based residential .
treatment centers for juveniles, the advocate serves on the
staff to provide liaison between the youth and" zcmmunlty
institutions. Here the advocate assists .in having the 1GE31

5.;1ﬂ5t1tut10n§ provlde more adequate services. -

s TheVCommggi;X;- Following the 5treet'warker modelg the advocate
: assist$ in the prevgﬁtive effort at the neighbgfhaod level.

§

A child- advocate warklng primazlly with the.mentally or phy51cally
hanchapped fits 1nto vinumber of different settings: ;

33
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Communlty RE%ldéntlal Facility. As in corrections, community-
based residential treatment for the institutionalized handi-
capped is growing. * The advocate provides input towards establishing
programs to meet the needs of the children, and works as a
liaison with community agencies to 1nteg11tc the chlld into
the ‘community.

®

o Schaola-, Recent special education legislation in many States
mandates that adequate programs be established within schools
to meet the needs of students with special problems. The
advocate sees that regular assessment of children occurs so
that they may be.enrolled in the prgper program.

8’ Pr;vate Set;;pg In many of the instances described above,
" the c¢hild advocate works in a private setting, as an adjunct
to a team of lawyers or soclal,workers on a fee-for-service
basis. In this setting, the advocate does much of the legwork
in ensuring that the child is being prov1ded with proper

assessmant and treatment.

Because-of the variety of settings in which a child advocate can
~work, .the funding for such programs comes also from a wide variety of
___sources. On.the Federal level, -recent 1eglslatlan (Public Law 94-142)
‘calling for programs and assessment for handlgapped children would
- provide funds- for advocates. ' The Juvenile Justice and Delinquency
Prevention Act of 1974 provides funds to states for development of
programs to focus on delinquency prevention and community- -based treatment.
“Depending on individual state juvenile justice plans, some of these .
funds.could be used to fund advocate positions.-  Another possible source
of funding to be explored is the Bureau of Lducation for the Haﬂdlcapped

UL S Office of Education.

" : On the State and local level, - youth services dcpartmEﬂts are
source” for funding and ‘administering child advocacy programs: State
Welfare Departments and vocational training programs also fund child

advocates in some states State associations for retarded citizens and
similar citizen EQ&llLanE are lobbying agents and alsa potential fuﬂdlng
organizations. o -

Student Canmderatmns .

A fundamental quallflcatlaﬂ for- the Chlld advocate is a commitment
+ to children and to social change. The advocate constantly interacts
with both clients and social service 1n5t1tut10n5 ‘and must have great
patlence in attempting to. resolve ‘issues. Much contact with the ﬁhlldren,i
‘their parents, and local public officials.is’'needed for successful
performance, "It is essential that the advocate be able to relate to the
background and the underlying problems of the client. In the field of .
correctiocns, the best.advocates tend to be persons in their early twenties -
“Wwho have had sorie exposure to. the corrections system. In dealing with
. the handlcappcd the clients tend .more often to be parents, and the.
- ..,consensus is that, if they had proper tfdlnlﬂg pdrent% of handlcapped e

would make the be;t 1dv0cates.,

e

T :
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_ As in most social service Occupations, the wage scales for this
profession tend to be low. For a graduate of the curriculum described
‘below, entry-level salary would probably be around $8,000. The salary
could increase with time on the job, and related experience to between
$12,000 and $14,000.

It is p0551ble that many of these po51t10n; at the Staté or mun1c1p¢1
level would be filled by civil servants whose positions are being phased
out. Furthermore, especially during periods of reduced public funding and/or
recession, child advocate positions are frequently filled by recent
graduates with baccalaureate degrees. This situation would limit’
openings and d;pre:s salarles for those with only the associate degree.

Advancement’ would take the form of assuming 5uperv1sory ‘and admin -
istrative functions. Given the extensive contact with social service
agencies, the skills ledarned from child advocacy are readlly transferable
to maﬁagemEﬁt of a wide range of social service activities, such as case
management in walfale agencies or Juvenlle probation departments.

Child advocacy also serves as a stepping stone into social work, law, or
. management -and administration of social service qystems when the appro-
- priate educational requ;remsnts are met.

Curriculum Euideliﬁés' . : ‘ L e o S

. Many - junior colleges and community colleges across the. country are
beginning to offer a generallzed course sequence for paraprofessional
training in human services. -At present, there are between ‘150 ‘and 200
“institutions offering some form of this curriculum. The Sequence lasts
two years and covers general skills ‘plus somé field placement Since
background skllls in human serv1ges are essantlal to the effectlve '

tWO ysar currlculum s ) - —

L

The general component of the human 52rv1ces currlculum should
cover skills* in the following areas:

. Interpersonal Telatlon%= forming positive relatlonshlp% with
Qllénts f1m111es, Fellcw workers, - 5uperv1§ors, the tammun;gxfa

e -Cammun1cat10n%==ba§1g and prof§551onal language SklllS, including
oral,, wrltten, and non- Verbal : .

w0 e Wark-managemggtfwork»time by priorities of duties and opera-

tions, anrdinating IESPDnsibilities~to various clients.

6 . Group mansgement-a range of functions from the more mechanical
housekeeping and . Supéer§10n functions ‘to acting as. thera—
peutig agents,

* TDplCS of this curriculum appear in A Case Currlculum for Entry
and Middle Level Workers in Human Services Agencies Repart p? pared -
by the Human Services Manpower Caree Center (Washington, D.C.:

. U.S/ Department of Labor, June 1971).
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‘capped. It may be advantageaus to.

&

) Interpretive-evaluative observation, recording and evaluation
of the maaning;Of behavior. = - , LT

Hgljlngs various thCTapeut1; téthﬂlqu2§ such as counseling,

coaching, ¢risis 1ntcrvent10n behav1or modification, and
activity therap} :

A majority of the Second»year of training should be focused on
issues relating more -specifically to child advocacy, as detailed in the
following section.

Child Advocate Specialization Curficulunm

I

" A child advocate should be.well Vérzedyin a range -of legaiwissﬁés;‘ .
and know where tc cbtaln }egal op1n13ﬂ5 regardlng chlldren 5 rlghts ':;

are in danger gf b21ng vlolated and the proper steps tc pufsue ‘in
clarifying new rights and pr1v1leges. ‘There are three functional areas
around which this section ‘'of the curriculum should be structured delin-
quency and correct10ﬂ5,45p321al education, -and mental health/handl— '
encourage, students to specialize in
one of these areas w;?h;n the child advocate” ‘curriculum, dependlng on
the Emplcyment Dpportunltles 1nfa partlcular reglon

.7’7”;7 . - / — -

—

. Objective: The: studéht will demonstrate an under;taﬂdlng of legal
issues regard%ng children's rights.

Topics: %tatutory rights of thldren . Cr ‘
. .- Relevant Federal and State: léglslatlon S -
Judicial process and trends; current state of dgtl%10n5‘
Courts and probation systems :
Process for establishiug rights: - court action vs.
, . legislation vs. administration change

Objective: The student will demonstrate famiiiéTiﬁy with dif?iéﬁities
faced by children with special pr@blems or developmental handicaps.

Topics: \Eﬁkld psytholcgy/5021allzation
C Forms of tTEatmeﬂt/tTEﬂdS
Types of dlS&billt]es
, Development of ‘the exceptional’ ;h11d

%




Objective: The student will show an understanding of the political and
iy bureaucratic structure of local government and mechanisms for enacting

change.
Topics: Settings for social service delivery
Where and when to. seek etpert advice
Negotiation skills _ .
- Programmatic- change - where to make changes in a program

Objective: The student will demonstrate familiarity:with the advocacy
_-approach. : : : '

The currlculum shDuld he supplemented by practice including fleld ex-
' perience in a local advocgcy agency. o P .

Information f@r Program Planning

~ Given the ex15tengg of a human service gencréllst curflculum the

-~ eagtablishment of - child advocate specialty does not present many
problems. Most of the areas of training offered within a child advocate
spcclallty are dlraady available at the Lommunlty college lével

" Three new instructi@nal areas that Ehould be ﬂdded ‘to supplcment thé
program would require:

"e A person familiar with the child ‘care area to coordinate the

“program
“e A lawyer familiar with the legal issues regarding children's
rights : L, ( _
) prdgtjzln; child adv ocate versatile in the theory of advocacy.

If no such curricuilum exists in an area, therc are some organizations,
such as the Southern Regional Education Board in Atlanta, Georgia, that
could'provide advice’ in organizing a program. This curriculum also

~could be helpful to Prﬂctlglﬂg child advocates to supplement their on-
the-job learning, or tO® persons in a relatcd Fl 1d who wanted to become
involved in child advocacy. c
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Conclusion -

The recent emphasis on expanding and PlOtELtlﬂg the rights of -
children has' led the provision of advocacy services. The child-advocate
perfarm% a varlet} of functions in a variety of settings, which is. the

. main reason for the bright prospects of this occupation. The two-year

human services curriculum offers excellent opportunity to add a fourth
semester specialty in child advocacy. Some- ambiguity exists as to the
setting in which 1dvacacy services are to be delivered. The providers
of social service-are beginning to re-evaluate their role regarding how
an advocacy function relates to the delivery of other traditional services.
However, the force of legislation and the existing social trend toward.
recognition of ‘civil rights and rights to services for childfen indicate -

- that tha child advocate will be a commonly recagnlzgd role in LhE futuré

e
- L]
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‘apply not only tor the largest building complexes but to the single

ENERGY EFFICIENCY TECHNICIAN

ZTEGthE/
Job Description )

~ Energy Efficiency Technicians assess heating, ventilation, air
conditioning (HVAC), and lighting systems to insure efficient energy
consumption. They provide technical support to builders, contractors and

graduate-engineers in energy conservation planning for new buildings,

- retrofitting requirements for existing structures, and monitoring of

energy usage .in'building complexes.

Summary Assessment

The ‘diminishing supply. and _high cost of petroleum products has
¢created changes in national, state and local policy. Conservation of

current enérgy sources and the development of new sources. of energy.
(solar, wind, nuclear) is viewed as 'a National need, and Federal funds
amounting to billions of dollars are being allocated for the efficient’
use of existing energy sources and the development of new ones. These
efforts must be considered in conjunction with another new National
policy, that.of environmental protection.

LIP

*All nvebdildings have already been affected by energy conservation.

‘needs. For example, the National Bureau of Standards has promulgated new

rsguiatians concerning ;the -quality and thickness of insulation materials
which must be used in all new structures.. These and other regulations-

family dwelling as well. - ‘
‘A recent survey of Federal government agencies indicated that great
amounts of time, money and human energy are being expended in an effort
to disseminate energy conservation -information to virious audiences. It
is clear -that this effort is having limited success|, at least outside
the scientific and professional community. The problems of builders,
building owners, managers and tenants are not solved by exhortations. to
"Turn off the lights" and 'Cut down the thermostat."  Other more sophis-
ticated measures are needed. Assistance can be obtained through the
services of an engineering consultant. But consultants are.expensive,
there are not enough of them, and their skill level often overqualifies
them for the problem at hand. An energy efficiency technician qualified

. to recommend, install or retrofit equipment canoften solve these

&

problems.

. An article in BusinesélwgekrCJanuary;iQa 1976) noting the serious

demand for engincers in the United States, projected the need for 2;000
‘engineer-managers in Houston, Texas, alone. It is clear that-scme of the

tasks of engineers could be factored out and performed by the energy
efficiency technician, :

[

Although some represcntatives of ehgineering consultant. firms feel”

that only graduate engineers can do the job as described, others already

employ '‘engineering aides" to provide assistance to the graduate engineering
- . [] - . 5o ) P 5 B Q2 - - A ) i
39 - .



staff. One source, head-of a large downtown building project ‘in Detroit,
Mich., estimated that 400 such technicians could be employed this year in
Detroit alone. Although building starts are down and large-scale urban
_renewal projects hdve been cut- back due to the fECESSlDﬂ/lﬁflatIDn, most
_ large United States cities have extensive future building plans. A
- conservative extrapolation from the Detroit cximple suggests that some .
14,000 néw energy efflclencv technicians could be employed throughout ' o
the country. \ : i - . : v
7
There are numerous studies and programs in energy conservation
being cong d through the country. ,The Aerospace Corporation is
5tudyi y conservation in the. publlc hﬂu%lng sector to aScertain
how mud gy waste can be reduced by modifying the different physical
and managementfstructures of large urﬁqn apartment camplexe . Colleges
and universities are’ conducting studies which aim at-a 30% reduction in -
energy use ‘on campuses.. In New York City, perhaps the largest educational
user of energy with more than 1,000 s&hools, the Board of Educatign ’
commissioned a study to survey energy use in thE'clty schools: among
the findings was that "a simple opefations manual for the mﬁ;ﬂt?ﬁaﬂte
staffs of the schools, could result t significant.energy sav1n55 The
field visits, computations, and much of the information generated in-
such studies. LOUld be accomplished by\tha energy efficiency teghn1C13ﬂ

_"p‘ L

1

The National Envzranmantil Pall:y Aft of 1968 and sub%equent
.t - legislation, requires al] applicants in most industrial categories as
o well as others to submit an environmental impact assessment before
‘building permits can be granted. There is.a relationship between the
environmental protectlon requirements and energy conservation needs and
often assistance is rEqu;red in complflng w1th bath sets of regulatlons
on a specific site. . . : - .

The National Science Foundatlon (NSF) 1is Suppqgtlné a w1dé range of
projects in "innovative tLLhnélogy,”vlngludlng solar, wind, geothermal .
and other energy forms. Building is a $135 billion 1ndu;try in the
United States and the NSF is attempting to advance .solar heating and °
cooling technology- towards an industry-based and commercially reward1ng
enterprise.¢TRW Systems, Westihghouse and General Electric have begun
systems studies that should lead to proof-of-concept experiments to
convert the nascent technology into hargwarc systems. NSIF has also
retrofitted Schools as visible solar energv deDnbtratlons

in another sthrust, NSF has funded work which has funneled solar v
_‘power to electrolytic cell% to generate hydrogen, rthat solar plants
~ become- fuel manufacturing facilities rather than power plants per se.
NSF projects the €allDw1ng "With solar power and 4 hydrogen economy, .
solar energy could, and likely will revolutionize the way in which
electrical power is generated, transpart d and used.!

_ Inialé.largé building ﬁohplexes there is a need to .reduce energy
consumption, The’ rESpDnblblllty falls upon ‘the jlant fugcrlntendents

%Natiohal Scienée‘FaundationQ'staiGj Voi."S (Spring, 1974).

. ¢ | r
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and managers who are not usually graduate engineers, and there is a dearth
of training -opportunities for -plant maintenance persannel to 1earn how to
reduce energy consumptlon and save costs. ~ : '

. f
. : . ! |
As. W1th most newly emerglng occupatlons, thé need for ene gy,éffis
* clency technician is more easily substantiated than the demand.

5,

Emplayers and Dccu‘patmnal Settmg

T . There is a W1de range of potentlal employers in, both the publlc and
prlvate sectors, for example, within State and local building ComPIEXEE
. publlt housing authorities, health ‘complexes, shopping centers, high-
_rise apartment buildings, colleges and un1ver51tles and with contractors, . |
bullders and Englneerlng firms. o7 b :

aThere is also a:large variety of associations to which the empl@yer
and/or the’ employee relate. Among these are:

é American Society of Heatlng, Refrlge on'andlAiri
conditidning Englneers [ASHRAE) ‘ :

e o - Association of Physical Plant Dlrectors in Colleges and .
-7 ) .. Universities :
° Théﬁéﬁildiﬁg Owners and Managers Association (BOMA).

3 %

Student Gﬁnsderatmns <

’1ist1cs,for thlS Job There is no reasqn why womer. cannot perform the‘
"job.. Handicapped persons, such as parapalegics, could be employed in a .+
numbexr .of jobs in- OfflCES - such as those .rfow employed as "erigineering

8 “aides'" in englnee ing consulting firms. Prior educational preparatlon in
. vocatlonal Dr technical hlgh schools would be an asset.

~==7IN some settlngsizand as auresult ‘of collectlve bargalnlng agreemEntsi
v the wagés and salaries for this occupatlon are good, with entry-level salaries
‘beginning around $10,000. Depending upon the isize of the 1nsta11at1@n, ‘members
" of a "physical plant department' number from 3 to 100 people Wlthlﬂ which there
_are several grades‘of technlcal profltlency :

s

H

' Energy EfflClency technicians who are TPCDganEd as Such by virtue
of the tralnlng glven and cé&tlflcatlan rece1ved §hou1d be able to gaiq
1nteroccupatlona1 moblllty RequlremEﬂts for varlous 11censes, for example,
in HVAC (heating, ventilation and air-conditioning) can be met through
“educational programs and these licenses assure the students of immediate
“employment as Skllled workers, should the fechnlclan JObS not be 1mmed1ately

available. =

The energy efflclen%y technicians can work in plantq buildingsg‘A B
hospitals, schools, within both public and prlvatc sectors in both ‘
"blue'" and "white'" collar settings, depending upon thé _employment po§51-

]
! =

O
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bllltlee avellable w1th1n the geographleal reglen With education
- experience and general acceptance of. the job as a discréte occupation
there will be advancement opportunities -within the . next several yeare;

v

'6{irrieulum Guidelinei'

-

5

There are both 01d and new eomponente of the proposed curriculum.

Much of the course material listed Below is already presented An voeetlonaI/

~ technical institutions and these eomponente need only an empheele on
., energy conservation to be included in tlie program for energy efficiency
~ technician: For example, the technician must not only be well-grounded in
- HVAC, but also know how to monitor energy systems and'costs attribufable.
to energy use and to understand the general deelgn'requlremente for'new
energy- efflelent buildings. : |

Most well- -equipped vocational and technical 1n5t1tut;one will
elready ‘have the bulk of the.equipment needed for' the program. Exeep—~ -
‘tions may be in new computer applications-.and solar energy. It is in
the interest of computer manufacturers such as IBM and-Honeywell, who
are developing thESe new technologies and applications, to cooperate
with such a. program and these companies can provide both .training and
equ1pment resources. - Federal fundlng is avallable for a w;de renge of

The currleulum can be designed so that the sequential components
and specific courses can be of help to plant superintendents and englneere

already 'employed, so that-the total program can lead to licensure, ! g .

certification, and the associate degree, and so that students may eleet
to continue into a gfaduate engineering ‘peogram or to seek 1mmedlate job
. placement upon eempletlen of the piogram : :

-Much of the techﬁlclan s work depends on- the computetlenal atcur \y .

and it'is suggested that passing a qualifylng exemlnetlon in methemetle
be made a condition of ‘entrance to the program. . _ o ')

CDWPDNENTS NOW OFFERED IN VDQATIONAL/TECHNICAL IN%TITUTIONS 7 \“ -
]
/.

OEJeetive The etudent will demonetrete an - underetendlng of ene gy
.sources and of the ekllls involved .in Energy use. /F ’

Topics
_ GBllege Algebra & Trlgonometry ~ Mechanics (Statlce)
" Calculus. . t Engineering Fraphlee
Physics ! : - _~ Principles of Cemputer
7 ' \ . - Programming -\ :
~ Fluid Mechanics - o ' Mechanics - (Dynamics)-.
-Heat Transfer o B : -Stress ‘Analysis X
Heat Fngineering ‘ . Thérmodynamics

+ Engineering Design
i 7




' NEW COMPONENTS

" Objective:

fEDﬂSEIV&thﬁ problems.

The student will use theory and practlce tc solve energy

]

Topics

;Prlnclples of new energy systems

;e

Monitoring energy systems

Solar .. State Building Codes
Wind . -EPA Regulatibns
Nuclear

_ Cost Accounting
‘Ethical issues ' :

Infarmstién for Program Planning ‘ - : \

. To establlsh this: prcgram suzcéssfully, there must_be acceptamce of
-the technicdian- on the part of the engineering commuift¥¥%§5The ‘program
will 'train a group of middle-level technicians who can perform_ some of
. the work now being done by engineers and, , on_the other hand, also . - -
handle tasks of greater complexity than maiﬁtenance personnel. There is = .
such a wide variety of settings within ‘which- the .energy eff121ency ’ '
. .. téchnician can be usefully employed- ‘that the major problem for educatlonal
planners is.to develop a currlculum in close congunctlon w1th emplayer
needs in the region.
“to form an advisory. commlttee campased oE representatlves of - large bu11d1ng
development ccmpanles . engineering Qansultlng firms,. and -labor and
industrial Tepresentatlves from manufacturing companies which have large’
plants and.therefore 'large energy requirements. Represéhfﬁtlves from
'per3551Qnal associations and unions should also form a part of such

- The curriculum should be developed in consultation with such committees.
Prospective employers represented on- these committees should also be
asked to assure employment of the program's graduates ‘within reasonable
%7  limits, and.offer opportunities for hands-on practical experience S
' -and/or field placement during the course of training. .
There are a remarkable number of resources for curriculum development
'in this area. ASHRAE BDMA and other, 3550c1at1@n§, labor unions, and
Re%earch and Develapment Adm;n;strat;on; and Dther%; have OfflLLS 5p&;1f
related to dlqsemlnatlon of material about new technology, and are =~
developing a ‘mass of materials which might be useful to introduce into
components of the currlculum The components which treat new technologies
~related to energy, as well as thosc whlch treat new monltor1ng techn1qucs

ally

3
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5ectors

/-
£ englneers express&d a realistic éoncern that

of Energy consumption, should be d%glgned 50 that plant superlntendents
and others can participate in thesé classes and ‘apply their new knoﬁledge
lmmedlﬁtely to their dsy to- day esponsibilitiles.

A though thé ;ulrlculum u1dcllnes 1nd1clte that a’ slgnlflcant
perzentage of the learning wi¥ll be theoret;;al rather than practical, it.
is recommended that half of/the ‘training be hands- -on, in the field, or’
with shmu]ated equipment in order to avoid further expendltures in OJT
.and also to assure .the immediate Employment of the persons who camp12t€
the pﬁbgram,‘ /. o )

; 7 : ‘ X
Ccnﬁhman IR u;, o o i

s - -
A 51gnlflcantfnumber of sources in both/thé private and public
as. wall’%s representatives from federal .agencies expressed a
gnod deal of positive interest in this new Dccupatlan. Consulting
the Qazupatlon be defined
clearly so that it is understoad that the technician is an agsistant to
the graduaté englneer . -

A551:tants are slready emplaved as a1des in drafting, draw1ng up
SPElelcatlﬂnS etc. and it appears that further help in monitoring
energy usdge.could be of great value to tha graduate engineer. The
Dtcupatlon of energy efficiency tcchn;c;an;w111 bé accepted because of
‘the National ¢oncern with energy-related problems.
here; if our National energy prcblems continue.-<-and it is llkely that
they will - the  demand for such trained tEFhﬂlilaﬂS will be created once

it 15 anWH thdt they are ava;]able

|

a
T
i

i

\

The need is obviously

l'
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HALFWAY HOUSE RESIDENT MANAGER .

Tecl;ﬂigal

S,

»'ng'DeseﬁntiQn R o . L el

The halfway house resident manager is respan51ble for the day to-
day operatlans of "the facility: ensuring that equipment is maintained,
keeping records, collecting rent’ p%yments, étc, . T6 adequately manage =
the daily routire and support ongoing treatment, the manager must demon- -.
strate familiarity with the therapy techniques utilized in the halfway
"house. Other related job functions include staff supervision, community
relations, fundraisingywand serving as a role-model and advocate for- .
the residents. Many of\these job. functions may vary among halfway houses,
dEpEﬂdlng on. speclflc JOb IESPOﬂSlbllltles in specific settings. -

- B i

Summary Assessment

The extenslve grawth ofhalfway houses is due to the re:ent emphasis
“ori decentralizing the operatlons of correctional and other institutions.
The number of community-based corrections homes has grown quickly in
the-past five to.ten yedrs. to the present level of over’ 2,000 facilities
in the U.S. This growth is not expected to continue at 1t5 present
rate, but there is consensus that community-based correctional facilities
gwe hére 'to stay. This trend toward community-based delivery of services
1150 1nc1ude% juvenlle and adult mental health facilities, al:ohal abuse
Ee ters, drug abuse centers, and others. The duties performed -and training .
eeded by a resident manager in any of these other programs are assentlally
bhe same As. 1n the halfway house. * = - _ -

o
i

' Even though the‘number Gf halfway houses has grown, turnover of

staff and fa¢ilities has been high. Staff turnover is. caused by relatlvely
low pay, long hours, ‘and the. considerable COmmltmEﬂt needed by staff.
The instability of these facilities, which may result from. funding prablems
“is attributable in no small ‘part to inadequate management and budgetary
practices at the individual house ‘level. The typical halfway-house:

- manager has moved up through the. EOTTEEthHS system, but has never been
.formally exposed to basi¢ accounting or managerial technlques Thus,

a curriculum to train halfway house managers would be at 1east as useful

© for upgradlng current managerh as for initial training of new manSgefs

Gther ch51derat10ﬂs ‘that %111 affect the futurg of halfway houses

~are.effects and costs associated with halfway houses as compared ‘to

other forms of correctional facilities. Studies of recidivism rates
in halfway hauses, the trﬂdltlonal ‘outcome measure for QOTFEEtanal
programs, atr: inconclusive. Costs, on the other hand, have generally
proven to be much lower in halfway.houses than traditional facilities
and this is an important ;on51deratlan in predicting future growth.



i . s i - s . -
$ . . .
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- Emﬁiméré and Dccupétiﬁﬂa' Setting

. Halfway houses can be either’ pr;vate or publlc 1n5t1tut1cnsi " Public
halfway 'houses are Lompﬂnents of State or municipal corrections’ agenclea
and house offenders either for a period before they are eligible for,
parole, or in lieu of- traditiondl institutionalization. Private halfway
houses -serve similar cllents and either contract their services with

. ‘public corrections agencies, or obtain out51de sources of funding,
Often funding for a partlcular halfway house is obtained from a variety.
- of sources. Sources- that have tradltlaﬂally prOVldEd fundlng for halfway

. houses lnclude - : o -,

= N

o ,.Publié finaneial resqurtes;‘which¢iﬁclude block funds from
! LEAA, HEW or Stat®e Planning Agencies (SPA) grants, contracts
~ with the Federal Bureau of Prisons and.Division of Probatlon,
-, State Departments of CDTTEEtanS and probatloﬁ and parole®

I3 [

 author1t1E5, ‘ : f . .

@ . Private*financial resources, which include. fundlng from sources -
outside "the criminal justice system such as private agEﬁCléS
and 1nd1v1duals, and clleﬁt payments for room and board and

° Nonsflnancial IESDUIEES whlch include commu ity resources
which provide free or Ieduced cost” serv;cesfio clients:of
- halfway houses, e. g doctgrs 'lawyers, dentlsts repairmen,
‘and volunteers. E . .

. The halfway house resident manager generally is responsible to’
the halfway house program director. Halfway houses, “especially those
that have been in existence for a while, canh be part of a larger chain
of halfway houses. Within a chain, budgeting, fundraising, and community .
relations tend to be handled by a centralized administration. This
affects the stafflng functlcns at -the 1nd1v1dua1 houses

In most halfway hou es .residents are expe¢ted to pay a portion

of the cost from éarnlngs :

Student Cénsideratians
'drainlng DCLHPQtlDﬂ Ihc mdnager is thenexpegted to put in long

hours in constant” contact with the residents, as well as serve as’

general troubleshooter for all of the physical problems .of the house,

The halfway house managcrAalSG serves as the mediator between the regldcnt;
“and the community, i.e., as an advocate for the facility in the face

of aften hObtllE nElghbﬁl% and unsympathetic social SEIVLLE_lnStltUtlDﬁS;

This tpke; a Flrm 1nd1v1dual who is dble to Lgmmand 1uthor1ty Abaut

lCoat Andlysls of CQ rectional Stand:e

n
Amerlcan Bar AS;DClatlof, November, 1975.. "

I X
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one-fourth of the present halfway hause managers are ex-offenders, . L,

‘wand there is . consensus that this is a pOSlthe development. At the .
. very -least a halfway: housc manager Should be well acqualnted w1th the . =
i crlmlnal ]UEthE sy:tem . : . . — 5

-

. .The wagé Szales tend to be low ﬁon51der1ng the amount of eff01t
expected of - halfway ‘house managers.' For a person without extensiwue
work experience but with some training, entry level salary ‘is $§ 500

to $6,500, plus room and board. Without room and board, entry level.
salary.ls :l@ser to $Q,DDD. .. o e ) ©o=
e Wlth 1ncreqsed EXpEIlEnEE the resident manager could assume greate1

rESPOnSlblllthS in the operation ‘of” the halfway house. "~ With experience
and an advanced.degree in corrections (usually master's level), the r251dent
manger could advance to executive director or admlﬁlstratcr within a ’

. network of halfway houses, with A, salary @f $15 ODD tD ;15 QDD The

Juvenlle correctlons, alcaﬁal or drug ahuse programs " The halfway K
house manager chld also apply skills gained in a halfway house setting
‘to a p051t10n in the admlnlstratlon of a- varlety of state and local
social service agencies. =~ . . -~ ~

’ Therg is a movement underway to' certify halfway houses in the field
. of the treatment offered and thereby. standardfze\the quality of services.
‘delivered. Certiflcatlon, where appllcable, %fzhandled under the auspices .
of thé American Corréctional Association. aﬁg§51énal counselors in
halfWay houses are occasionally certlfled but fg\date resident mandgers
have not beéen. There exists consensus that l*h ugh they should: ‘demonstrate

«  basic managerlal and budgetaryrskllls \managgrs should not be certified
“ for fear that Qertlflgatlon iequ1rement5 would hlnder 1nnovat10n in thg
‘field. St : _ \ : B ; A

\
S

Currmulum Gmdelmes -

1 I

A program in halfway house management should be d251gned to upgrade
persons already in the field and to train persons with little ewperlcnce
in .halfway houses. For those with little experience, the curriculum’

T would ‘include’ one year of classroom training, and one half to one year
field placement. Ideally, a graduate Qf the :urrlﬁulum would first L
work as an assistant .resident manager in a largél facility, to learn ’
more day to-day management skills while providing. techn;cal expertise
(e.g., recardkeeplng, bookkeeping) .to the program. For those presently.
working ‘in a halfway house .setting, a one year sequence should be foerLd
at night or on weekends; with a flexible curriculum-. tallored to the
1§d1v1dual‘5 needs and job setting. -

5

The Lurllculum ahauld cover three broad areas: Jﬁ?zigemcnt treatnent,
-and community relations. The ideal setting for such rriculuin would

"be a community college that offered programs in both business administratiom
" and counseling or human services. The'dpecific skills covered under :
"the three broad areas’are summarized below. IR gff

- "- 4? B :“.. . -‘_, - N . = ) =
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Maﬁagémeﬁt »
~Objective:’ The student-will demanstrate the skills to plan and dlrect the
operations and aCthltlE§ Df a r251d5ﬂtlal program '

L=

_Topicsiv ; Management of the physical facility

.-Supervision of personnel and stafflng POllLlES ;\a',
Budgetary/accounting - . A, )
Recordkeeping ' i o o )
Treatment AN
L >, .
DbJEEthé The student will- demonbtrate familldr;ty w1th the ca ses,. . \\

preventlcn and correction of Erlmlnal behavior.

Topics: Relevant modalities of treatment - transactlcnal

oo ok analysis, Teality. therapy, rational therapy
Client’needs . o .
GDals Df cDmmunlty regldentlal treatment

Community Relations o A
Ot ! .

lDbjegtiVe Tha itudent w;ll demonstrité the 5k1115 to Establlsh and maintain
'effegtlve warklng relatlgnshlpf with public folCl?lS and the community.

.Topiésﬁ : Overv1ew of thé Cflmlndl 1u5t1ce System

Field, pla;gment in'a local halfway house is a valuable supplement to thQ
coursework described above. The practical QYPGTICHEE will give the student
knowledge of the halfway house environment and a chance to develop techniques
for working effectively in such an environment.




a

, Iﬁfarmaftidn for Frr;:gi’am Planning. o s

The major profesglonal organlzation in thlS -area, :the International
Halfway House Association, has favored.the: development of -a program
to train halfway house.resident managers, while the Regioral Institute .
- 6f Community Residential Treatment Centers in St. Louis has run conferences.
to provide an overview of skills neéded by hdlfway house managers. 4
Both of these. are invaluable: sources for 1mplement1ng and pramotlng ‘
a curriculum.- _ o - ) - - - L

B

1

f

and/qr caunsellnn=or human services. The curriculum would be a 5pec;flc
.. combination of"these” two- dlsclpllneq as applied to -halfway houses .
This program should maintdin close contact with' local halfway.houses
. inan effort to provide practical experience for students, and keép .
abreast with new developments in the field in order to Previde'sufficiént
 gontinuing education in the area of halfway house management. -

i

~has resulted in many more halfway houses. All s;gns pclnt to a continuation
- of halfway houses as'.a locus of treatment but, of course, the degree
* of funding availablé is a critical variable. Program planning for preparatlﬂﬂ
of manage?s, therefore, must take into account the availability of public
funds, upon w 1ch job openings largely depend. The functiohs performed
by the res;f?ﬁt ‘manager depend upon the degree to which certain functions
.are centralized within the house,.and the speclflc job IESPOﬂSlbllltlES

w1th1n a halfwa“ "house, whlch “vary con51derably

O a7 ' . ' S L Tt
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" Job Description

HDET!CULTURAL THERAPY AIDE. '

5

’Téchn&%f

1 . . f .
[

" The Hqiticu,turgl]Therapx,Aide carries out.indoor or outdoor horticul-,
ture programs with a variety Df-populationsg‘mqst often in a :

 Broup setting, under the supervision-of g Professional horticultural

i‘,§kills through non-thre:

therapist, ' The aide\is a specialized teacher§<who uses,ﬁlantAmaterial_to help:

their emoticnal'atﬁitu,esAthrough a changed self-concept, their social
tening interac¢tion with others, and their physical "
“ﬁréquiring”both;gross'and\fine motor coordination,
i nal and -intelléctual skills, Activities

‘physically,“mentally and emotionally'handisappédﬁindividuals;tc improve

' fnclude:léndscape installatjon and maintenance,ifloral.designi flower

s

\}k
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and vegetabfe garden manaegegntE artificial-light gardening, -nursery - .

production (trees andﬁshrﬁbs);‘énd a range of activities in a greenhouse. -

When there isno professional horticultural therapist;the aide's
responsibilitieés may ‘range from supervising the institution's plant
store to designing programs. Participation in staff conferences is

-'required of all aides,

Summa;‘y Assessment

5

From a'prcfessioﬁal'paint of view, horticultural therapy is in its.

Although there.are now - small number of baccalaureate programs available

in hcrtiéuiturgi therapy, ‘the majority of them offer-degrees in horti:ulﬁuré

.with a few courses related to tﬁérapy; There is only one associate

degree program in the United States, bsgun'in‘197§,$for which the curriculuy, -
is'still being refined. . o S ; '

PfaétitiOﬁers in this field report a ‘great deal of interéstzin

'their;prqgrams~on~the,part,of1gthér institutions: they receive many

inquiries and have many visitors. HOrticultural‘therapy workshops and
conferences throughout the country are consistently attended by more
People than.their organizers expect. o C R

v Deﬁand‘figurgs are, howefer, difficult to ;estimate due to the lack |
of data on horticultural therapy. Data collection is hampered by the

- fact that horticultural therapy can.be used for Many purposes: recreational .

therapy§:§E§upational,§hgrapy; vocational therapy, and physical'therapx,A

ThererareASome;parélielAfigures7avaiiable,for these fields but even
these are pot satisfactory. For example:l . o ‘ :

Tk

Statistics were taken frop American Occupational Therapy Association, -

Health Resources Statistics. (Washington, D.C. : Department of Health, Educa-
ti@n‘ahd'WQlfarE;_1974); @q:gpatignal'Manprer and Training Needs (Bureau of
Labor Statistics, 1974); and a study in process for the Bureau for the Eduea-
tion of the Handicapped, HEW. L A :

- . D L) ) A - i . ‘..




o .&There?weré'égQDd trained écéﬁpatiénsletherapiéts.aﬁd 6,000
untrained occupational therapy aides in the 1974 work fofce.

e . Employment of occupationél therapy assistants is expected to
grow at a rate of 160.9% by 1985, and that of physical therapy
assistants and aides Dby 141.7%. o o

' S v L - ;
. e A 1975 survey ofiten types of Illinois employers of two-year °
-« recreational thetrapists Teports that employers expect toO hire
27.3% more of these workers in 1980 than they did in’'1975.

When we turn tofstati%tigskoﬁ horticultural therapy’itsélf;'the ,
figures are-less specific: : ’ “ A K

e A 1968 study of selected hospitals, primarily mental'healfh )
institutions, indicated that 64% had some sort of 'garden
therapy "' B Co ' ' : -

e - A recent survey of ‘7 prospective Maryland empléyers of horti-

cultural therapy aides showed all of them were prepared to
hire them. - N
e 67% of a sampling of adult correctional institutions surveyed
in 1970 had either a formal or an informal horticulture program. i

° A 1973 study of 100 mental hospitals revealed that 81% of them

‘used horticultural therapy as part of the treatment program.

.. .Other information, comés from interviews with people involved in

horticultural therapy: employers, practitioners and professors in four-
.‘iyéar_hdrticultural—therépyfpfogramsf‘ Most reported many inquiries:about

" . .their programs and about “the availability of horticultural therapists,

at both the professional and aide levels. "Horticultural therapists’
report that a wide :ange'of,iﬁstitutiahS”are’becoming increasingly aware

" of the value of using plants as a therapeutic, tool. .~

Employers and Occupational Sattiﬁgs_'

_A\ . The range of gmployéfs_fof'hérticulturai therapy aides is unusually

| broad. They includei

e . @ . 01d age and nursing homes ' L
.® Schools and homes forvtﬁe-retarded

2 1Statistigs were taken from Rhea McCaﬂdliés; péper available from =

the National Council for Therapy and Rehabilitation through Horticulture;..

"Belva Jackson, Charles County: Community College and Melwood Horticultural
T:gining’génter,,MdE; Nora Louise Hunter, Unpublished paper,-Calif@rﬁia
State Polytechnic College; Herbert Plankinton, Horticulture as_a Work
Program for Therapy, M.A. Thesis, University of Delaware. N

ol
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e



e Institutions for the mentally ill and émétionally disturbed

' ; L L v d
o Correctional and rehabilitative institutions -for youthful
~ and.adult offenders . - . -t | '

‘ B L
- v

v -

o . -Séhoolsvand hdmes;forﬁthé pﬁysitaily handicap?ed and
sensory impairgd o e

Private and public.hospitals for the chroﬁﬁcally and
- ‘acutely 11 ' ’ - o

h
]

®  ‘Veterans Administration hospitals

Community centers for inner city residents

&

Centers for alcohol and drug abusers

@ Helf-way houses = |

ars now exist in each type of institution, both publi¢ ‘and
private e and small. " Most -of them are supported in varying degrees .
- by Foueru. and State funds. ‘The. National Council for Therapy and- Rehabilitation
«y through Horiiculture is the clearinghouse for employment information, :
", and has a limited job bank service. . , - '

LIS

* Student Considerations '
.There are'no physical prerequisites for a horticultural therapy
. aide. ' Indeed some sources indicated that the physically handicapped .
therapist serves as a role model in some institutions. = A high school. -
diploma or the equivalent might be necessary before admission to the - ' ‘
" veducational, preparation program. Manual dexterity is'a prerequisite, B .
~ coupled with an interest in both’ plants, and in helping people. * -

o Currently, no--lcense is required of the hbrtiéuiiﬁral therapy
aide. The. National Council for Rehabilitation and Therapy through
Horticulture.ig presently exploring the possibility of creating a regis-

tration protedure. : _ e " }

. The horticulturalxthérapy aide cdn expect to work with a variety of
populations, and each group presents specific challenges; satis- ) .
factions and difficulties.. In mentals institutions or prisons there is a
possibility of violent bchavior by residents. " In most cases, the work
is emotionally. strenuous, requiring a high degree of emotional stability

on the-part of the aide. - Outdoor horticultural activities involve hard
~physical labor and exposure to the weather. In the greenhouse and in

the fields, fertilizers and pesticides are dangerous chemicals when

misused. The aide works constantly with other people, individually or in

groups. ‘The aide must be senSitive but not overly so, aware of unspoken

feelings and needs, diplomatic, compassionate and patient.  The aide

must have an_cqual “enjovment for people and ‘plants.

B2, .
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[ ‘ The entry level salary V&IlES greatly with the type of employer

l and the geagraph;cal location; the range 1s ‘between $7,000 and $10, 000.

" The salary for an experlenced aide who has no further fsrmal academic
education may range from’ $11 000 to $14,000. Many faﬂtors cause differences
in salary ) S o : f

] ,Varlat10ﬁs in cast Gf 11V1ng through the country

o Varlatlons in tHE level Qf respon51b111ty dCCGded to the
v aide’ v NG

ST Variations inipayrscales betweén=pub1ic‘aﬁdﬁprivate ingtitutiéns.

' ;There”i%, thérefore, salary variation, whlch 15 not always predlctable

- N
_ W1thout further academic training, the alde could with exten51ve/
‘supervised experience, assume respan51b111ty for a greater propgrtlon of
" the horticultural therapy program (for example, in a large 1n5t1iutlan
" with an extensive hQTtlcultural therapy program,vthé aide ecould be\in,
_charge of all instructional activities, all greenhouse activities, }
outdoor ‘activities, etc. ), and could ultimately supervise the ent1re\
program. With teacher certification, salary would be higher “and advancément
would probably be Faster. . With bachelor's or master's degree StudléF ir
- accauntlng, minagement psychology, or the discipline most appropriate
to the emplayment setting,an administrative pDSlthﬁ is possible. ‘A
master's degree-in horticultural therapy at one of the few schools now
offering thlS progfam could lead to a. career in hmrtlcultural theripy

e%earch
) CDHLETﬂlng 1ﬂturoccupatlona1 melllty §the Skllls learned in a two- \,
year horticultural .therapy program could be ‘of use if the aide chgée to -
become a horticulturist; either commercial- Cgarden stores, seed and. Al

plant company testing gltesg etc.) or educational (botanical gardens
Natlonal Park Service, etc.). One could teach horticulture at community
ceriters or 'in adult educadtion courses. On the other hand,  education in
therapy could be used as an Entran:é’ta a wide range af caunaellﬁg
act1v1tles : . :

Curriculum Guidelines " S /o

The 5p331a1 nature of hortlcultural therapy resuleE in the fact
that it is a combination of horticulture and therapy, both of them ~
old and established disciplines for which curricula are widely available.
The interface of these two d1§ﬁ1p11nes,-1 ¢., the ways ‘in which, hartlculturé
can be used for therapeutic goals, 1s new. TTddlthﬂal hortlculture _
focuses on thriving and healthy plants, whereas h01t1cu1tural therapy-is
concerned with peoplée, who receive therapeutlc treatment using horticulture.
as a tool. The program therefore consists of thregsparts: horticulture,
therapyg and ‘the new ¢omponent of horticultural thérﬂpy Practical ~exper-

ience is considered 955eif}g$:t§%%he success of the EdUQﬂtl@nal preparatlan

O ' . ’ K\L
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-, Sources agree that the length of the education program should be
two years, including three to six months work experience. The horticul-

tural therapy component represents roughly one semester of the total
. program. The academic training could lead to an associate degree. i
Suggestions for curriculum topics are. summarized in'théafcllawing'
charts, - , ¢ S . .

a

TECHNICAL INSTITUTIONS

+ COMPONENTS , NOW OFFERED .IN VOCATIONAL/

.| Horticulture

'~ | "“Objective: The student will -demonstrate a knowledge of indooy garden-
"~ | ~ing principles and“procedures. - s

Tapi§53 : Greenhouse. procedures
; Soils S ]
Pest Control: pathology and entomology

Plant identification and propagation
Floral design ; ,
Elementary botany- I B

Objective: The student will demonstrate a knowledge of outdoor garden-
ing principles and pProcedures. ' .

Topics: Vigetable production i
 Soils ' S v : .
" Pest Control: pathology and entomology ‘ ,
- Flower garden management ‘ R
‘Pomology (fruits)
" Nursery managemerit

A Théfapy i

T“DbjegtiVEf}'Tﬁe student will dehonstri@e a basic knowledge of elemen-
_tary psychology and sociology.. S Lo ;oo

“Topics: + Psychology, including group dynamics ' . L e
o - .Sociology , K - : o ‘ ‘
" Human Development, including child bel.zvior , -

Dbjéctivegerhe student will demonstrate .a knowledée‘@f“thé<mentalg'
rhysical ang emotional problems of special need groups. + 7 p

‘Topics: Abnormal psychology A R / o
o . Special education R :

Physiology of handicaps , / : )

Recreation therapy o i B "5

[ \ i AT A '
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NEW COMPONENTS - . : S

_Objective: The student will differentiate horticultural proceﬂufss
appropriate to the special needs of particular groups.- :

P i

Topics’- o HORTICULTURAL THERAPY

Horticultural. tharapy 1§11
Garden and landscape therapy
- ) . ~ Problems in Hort. Therapy
’ Pra:tlcal experlenze - NY

For exgmple pos%;ble hortlcultural therapy toplcs are illustrated in
the list that follows, developed in Herbert Plankinton's masters
th2%15 on hartlcultural therapy in mental 1nst1tut1@ns 1 .

Piaje:ts relating to 1ndaor'actLV1ty, “to outdoor qct1v1ty,_,
group projects; passive act1v1tle§ for the withdrawn or seclusive
Qpatient; ac¢tivities: for the anxious, ~suspicious, depres%ed or OVer-
. .active patlent activities which increase self-esteem; aLt1V1t1a%
' d5111ng with, social values; creative aCth1tlES for alert and over-
' active pitlents qu;et1ng activities; act1v1tle% which are monotonous

L

tasks; activities whlch provide for the patlent s exhibitionist needs.

A

'Infnrmatmn for ngram Planning

E%t&bll%hlng an edutatlonal preparatlon program for hort1cu1tural
therapy aides 1s much simpler if the school already has a horticulture
program. In this case, all of the equipment {s at hand, and the instructors
in the horticultural portlon of the program are available (or can be identi- |
fled through membership in ‘the "American Horticultural Society). If the ’

,,scheal has- a psycholagy or therapy department, these instructors could
also be used in "“the new program.

When facilities are avallable ‘for use by horticultural therapy

. 1°
‘students there w,li ba low additional -equipment. costs. Otherwise, it is

estimated that mate rial resources will amount to $40,000 to $50, 000,
exclusive of 1aﬂd Acreage must be sufficient for a grecnhouse, related
buildings {e g.,. 2 tDOl shed), and for out51de aCt1V1tle%

l?*«.ll\ m

Surplus gquipmcnt ‘can be obtained from the feder&l goverﬁment,

" jarge corporations, and classified advertisements. Horticultural

magazines occasionally contain notices of existing unused greenhcu%és
available. at no cost other than that of d1:mant1;ng and removing the

\ |

'1bid. .

By =

“0f course, following purchase of equipment and materlal csta-

: plishment of an additional pTDglim in tfadltlDﬂil hartjculturg would

be inexpensive. . . ] ~ )
e - 48 o= : L
: oJ . ) ; },"
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‘structure; however, labor costs and costs for replacing broken glass ~

cdn, in some areas, make this a more expensive alternative than buying a
new greenhouse,. Tools, plants and seeds can be obtained at the lowest
cost from large wholesalers. -

Curricula for horticulture courses and therapy courses are readily
available at & number of community and :four-year colleges in every

‘state. Horticultural therapy courses are a different matter: even at

four-year colleges with degrees in horticultural therapy (or degrees in
hbrtigulture with a minor in therapng thé procedure'ié'aften that the
5h1p5 between the two d1561p11n55, The Natlonal Counc;l for Therapy and
Rehabilitation through Horticulture has information on available horti-
cultural. therapy curricula. If the planner must create a syllabus for
horticultural therapy courses, it is advisable to contact horticultural
therapists working in a variety of therapeutic milieus. Instructors

for the new horticultural therapy comporent of the curriculum should
1deally be current practitioners of  the prof2551cn

The two-year program propased in thls dlscu351on wauld prov1de a
general. framework for those entering the field of horticultural therapy
as well as selected courses serving as a refresher program for people
moving from one therapeutic environment to another. . The program might

~also prove valuable for-traditional horticulturists who wanted to use

their skills in programs serving pe@ple with Spetlil needs, or for -

“established occupational, physical or récreational theraplsts interested

in starting a horticultural therapy program at their institutions.

- In surveying local job demand, a planner should pay particular
attention te the need for two-year versus four-year people in horticultural
therapy. _ _ : - . : :

- Conclusion

In summary, the major barrier to program establlshment for the
o;cupdtlan of*horticultural therapy aide is the lack of reliable demand
data. Another realistic consideration is that institutions which hire
horticultural therapy aides often operate on small budgets; which in
time of economic recession can be a severe problem. This last factor is
partially vrfset by public funding for a number of institutions. Not-
withstanding these caveats, institutional administrators arc increasingly
aware that horticulture is a valuable and effective therapeutic-tool.
Programs to prepare hOIthUlturdl therapy aides are needed to fill their
labor needs.

"
-
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INDUSTRIAL H‘E’SIEE‘!E TECHNICIAN '

Technical

The Industrial Hygiene Technitian' typically works under the direction
of certified professionals providing needed support in the design and
maintenance of healthful work environments. The technician monitors
such potential health hazards as noise levels, the use.of chemicals
arid caustic substances, air pollution and radioactivity, and keeps. accurate

"records of findings.
&

‘

Summary Assessment
The nged and demand for Industrial Hygiene TEChﬂlElanS is recent s
and acute, and is paralleled by the need for occupational health persgnnel

at all levels

- Present census of OQCUpatlﬁﬁal o

health and safety personnell 38,800
_Present deficit of:Dccupati@nal S S
health and safety personnell : 31,200 R

Current demand for industrial

hygiené technicians ¢ 10,000
N : Pro;acted ten year need for .. - 2
‘industrial hygiene technlciansz 50,000 to 100,000

- : SN

It is estlmated ‘that five to ten tEChﬂl;lJﬂS could be employed for every .
prof2521onal currently employed in industrial hyglena! i.e., doctors,
nurses, certified hyglenlsts

The Standardz set by the Dccupatlﬂnal Health and Safety Act of
1970, Public Law 91-596, have caused many employers to re-evaluate their
.pIﬂLtICEQ in the area‘of emplaxga health and safety. This re-evaluation,
has led, in turn, to- an\1n2fea51ng need for qualified health and safety
personnel in the pr1V1te\§e;tar, :

1Health and W@rk In AméT1Cd A Chart Book, (Washington, D.C.:
Amerlcan Public Heqlth A%soclatlon)! p. 87. ' ‘

» zpersangl :onver sation with a plDstsﬁr College of Medicine, .
UanEIélty of “Towa, I wa City, IDWd : :
R ¥

e 't




Current trends indicate that both government and industry are growing
nereasingly concerned. with preventive measures for the health and safety
. of people in the working environment, as opposed to concentrating only

on the dollar value of lost time accidents and job-related injuries
and hazards. : o

-

Employers and Occupational Setting

- Industrial hygiene technicians are needed in the private sector )
as well as public agencies concerned with monitoring and enforcing government
regulations. ‘ ' ' : 2

At present, technicians are most typically employed by the Occupational

Safety and llealth Administration (OSHA) and the National Institute for :
Occupational Safety and Health (NIOSH) as Safety and Health Compliance
Officers, in insuran¢e-Tompanies, and in manufacturing plants, especially -
those larger plants where noise and hazardous materials such as chemicals ,
and asbestos are present.

The range of wg:k'envircnment54for the industrial hygiene technician
is broad and includes: - , \

& Chemical manufacturing?plénts

Machimeslhiops

e . Sheet metal shops

o Steel mills
e Foundries
® Printing plants

® Paper mills .. . = ’ -

In small plants the: technician .may not be employed as such full time and
" may perform other tasks such as typing, filing, or production work.

Thcre are ﬁumbcr‘af pfaféssianal'asggciatians concerned with
occupational health and safety. A partial listing includes:
e The Ameriéan Industrial Hygiene Association
- o e “The American Agédemy of Industrial Hygiene
o The Industrial Médizal Assaéiati@n !
e . The American Board of Industrial Hygiene

o “The American Socicty of Safety Engineers

' Student Considerations -

, N - . : ! ,
Industrial hygiene technicians must have normal sight, hearing, .

taste, simell and manual dexterity. Some settings may require physical = )/
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agility, 5such as climbing to the top of an exhaust stagkvté_samplé}air
pollutaﬁtég Technicians must be able to use measuring and monitoring
equipment:such as sound level meters and gas leak detectors. - In every
setting, the -ability to-collect and record data accurately and write
concise, comprehensive reports is important. '

Public sector job opportunities require the ability to work well in
on-site situations and may require extensive travel. Some private -

sector jobs may require the technician to travel between a number of

sites in the same company.

In theé private sector, the technician should develop the skills to

work effectively with many divisions within the corporate structure,

including personnel and engineering departments. Experience in working

within a broad range of work environments and in cooperation’with departments
such as personnel and engineering will do much to enhance interoccupational
mobility for: the industrial hygiene téchnician. With sufficient experience .
and/or additional course work in business management or engineering, the
technicidn could qualify for managerial level positions in industrial rela- .
tions and safety engineering, for example. ' :

- Conversely, . those already working in the‘areas of personnel and-
engineering could well transfer to the area of industrial hygiéne after °
additional education. . ' S : : ST

The occupational structure and certification procedures within

industrial hygiene lend themselves particularly well to advancement
within the profession. For example, four grades of personnel above the’

~level of technician have been identified:

Industrial Hygiene Trainee , T ,
Assistant Industrial Hygienist - 3 , ' e
Associate Industrial Hygienist S -
‘Industrial Hygienist '

e e B o

'Progressian from the level of techniéiankghréugh these grades depénds

on additional academic training and/or experience.

Graduates of two-year postsecondary school programs in industrial
hygiene. technology can expect entry-level pay in the range of $8,000-
$9,000 per year. As the technician gains experience, the salary should
increase to range between $15,000 and $20,000. Completion of a baccalaureate
level program in industrial hygiene and/or safety would provide entry-
level salary in the range of $13,000 to $18,000, if the student is also
certified. Managerial responsibilities in industrial hygiene provide - -
opportunity for increased salary levels, and a certified industrial

" hygienist with at least a bachelor's degree and experience in the field

can earn $20,000 to $25,000:

students should be made aware of certification requirements and of
the range of specializations within the field.
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‘world experience,

WerkExﬁerieﬁee '

The Industrial Hygiene Technician is frequently involved in identifying
potential. hazards to long term health and the loss of life and limb. :
Expertise can be develop&d Dnly by a combination of classroom and real
Wreet’ee in a worklng env1renment under the tutelage

of quellfled personnel™s

Information fer F‘mgrem Pianning
In ‘those cases whefekit is feasrble,d\teehnjeel level education
program can be most expedltlouely lmplemented within an existing -bac-
calaureate:program for Industrial Hyglenlste since equipment and faculty
is fEﬂdlly ava 1leb1e ' . : Y : - ‘
: 3 \ < - i . .
In those cases where this proeedure is net feasible, ;mplementetlon
of a technician level program would require an: investment of-§$10-20,000

']ﬁ equ1pment and this equipment, because of technologleel changes - now

occurring in ‘the field, may rapidly become obsolete. = It is: strongly

- suggested: that the. develepmene of any technician- level program integrate

the resources of educational institutions, appropriate professional
associations, and private industry. If the program is conducted on

a- cooperative basis with the active participation of industry and empleyer
already involved in -.an industrial hygiene funet;en many problems related
to equipment availability eould be SDlVEd ’ s -

Many of ‘the. elemeﬂte of a’technician-level industrial hyglene
program-would be of interest and value to students in related dleelpllnes
An ‘overview of industrial hygiene would be valuable to any engineering
student; for example. In“addition, refresher courses could be offered
to preet1e1ng technicians, and those in related ‘areas.

nAequeinting prospeetive employers with the petential of the techni-
cian's function is an important consideration in implementing such a
program. Program implementation. depends prlmarlly on the eeeperetlon of
1ndustry, edueetlen ‘and profe%51onals.’ : x

Cenelusmns

Compliance w1th new geVernment ‘health and safety.regulations require
employers to introduce preventive measures,-and it is at this point that
the trained tec!. "zian can be usefully employed As the government
increases its e’ rcement of health and safety regulations, and as more
employers evidence voiuntary compliance with these regulations, the

demend for trained industrial hygiene technicians will 1nerea5e markedly
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NUCLEAR QUALITY ASSLIRANCE INSPECTOR

1

Te&hnics/ o -
~ Job Descripﬁf:n o TN

. manufacturlng Eompanv, CDHStrUCthﬂ Slte or power plant ;nvalved in the
ultimate or actual operation of any Kind of nuclear facility to insure
that product or system malfunctions do, not occur.’: In view of the potential
‘hazards to the health and safety of the public the inspector performs
quality control tasks prcmulgated in Federal regulations for all phases
of a nuclear-power plant including design, fabrication, construction and.
operatlgn. e CL B ' '

Summarv Assessmgﬁt

The nuclear power industry has grown rapidly in a short time dnd
“'gll-available -indications point to an even Ireater rate of growth in the .

next decade. Twenty-two years ago the first nuclear power plant was put . ..
“into operation, today there are over fifty nuclear power plants, ‘and:

there are”currently another 172 plants under construction, on order ‘or

;5w1th letters of 1ntent ‘ In 1973 the AtOElL Energy Comm1551cn estlmateé
plants in operatlan by 1982 had no actual operatlng experlance with -«
. _nu¢lear power plants. They estimated furtfier that for the period 1973-
© - 1982 an additional 15,500 nuclear-oriented utility plant and headquarters
staff of all types, 'not including- replqcaments will be needed. 1

the plannlng of a powe1iplant tD 1ts aperatlonal stage have been or’ are
being developed by several organizations, whose members come from industry,
prOfE%Slﬂﬂal societies, and government agenclbs ~Ultimately, upon incor- .
. pordation. of National standards and- regulatory guides into- safety analysis report
C o commitments, these standards gain the force of law. The American National
' Standards Instltute estimates that approximately 5,000 codes and standards
~are required to support the design, construction and operation of a ‘
nuclé&ar power station. - Personnel quallflcatlans and performance standards
are becoming subject to atrlct control.
o f
There are now apploxlmately 16, SDD nuclear quality assurance inspect rs
in the, ndustry. According to Utility Staffing and Training for Nuclear
Power, © the number, of nuclear plants will more than double between 1974
“and '1980. On the basis of these figures, a demand for inspectors on
the order of approximately 15,000 over the next five to ten years is:
reasonable, :

Tecﬁnological changes in the nuclear industry tend to occur at
.a rapid rate. Sources have therefore stressed_the need for tralnlng
-programs to be sensitive to these changes.

1Utl11ty Staffing a nd Tralnlng for Nuclear _Power, June 1973, AEC

‘Waghlngton (#1130 Rev15ed)

7Ib1d 3 ) ’ (j”i
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In the United Statesi an industrialized Nation with high ‘power

‘requirements, continued dependence on traditional encrgy sources has

come to be seen as inadequate for the country's needs. Every 10 years, B
the United States' demand for power doubles. The nuclear industry is
currently the best practical alternative to fossil fuel sources available

to us over thﬂ next two or three decades.

Employers and @Ecupati@nai Setting

The f0110h1ng list 1llU5tIdt es the leET%ltV of EmplDyCT% fax this

DCCUPdtan Mag@r sources of meloymcnt are

i

8 Architect engineering tantractor firms which design the bgildings:
to houﬁe the IESLtOF; ' ; -
o ] l . . ) : . .

e  Reactor manufa;tur,pg companies (nuclear steam system supplxcrgj

) Prime contractors and subcontractors whth provide compofnents.

for the COH%tIULtlQn project

o j»Utility goﬁpaﬂiés whichgcpera;é the power stations.’

Secondary sources. of employment igéluQE;s - '
;” -Labéfafgriés which have é nuclear caﬁability ;

@ Health care technalmgv firms Engqgsd in radiation- rclﬂfcd

methods of medical or QUIEILQI treatment.

Given the wide rangc of meloye:§; there are no 1a1ger any. geographical

restrictions for this job. . In.terms of numbers, there are many more

openings for nuclear quality assurance inspectors away from the power
plant site than there are on-site. - 1t should be noted that primarily at

~the subcontractor level, nuclear quality assurance inspectors.are often -
~given a different job title, but their functions remain the same. :

After his or her training period, the inspector's employment will
be affected by the decisions and regulations of the Nuclear Regulatory
Commission, which in turn receives substantial ddVlCE from the professional
organizations, such as -

e.. American Society of Mechanical Engineers

[ American Society for Quality Control
@ American Nuclcar Society,

' . B g .’
L] American ConcreteInstitute

M
.



e  Institute of Electronic and Ele trlcal ‘Engineers - .

o Ameérican National Standards Institute
o Atomic Industrial Forum
8 American Society for Non-destructive Testing, Inc.

Student Cﬂns:derafmns

The nuclear -quality assurance 1n5pector mu§t<be phy51cally fit:
persons who are confined.to wheelchairs or are blind will not be able
to perform the required work. Deaf persons could be inspectors in jobs
requiring only visual inspection. In some cases the necessity for a v
- security clearancé excludes people with criminal records. In other cases,
_the acceptability of a person with a criminal record will depend on
the individual company's policy. Sources all agreed that the only prérequ1§ltes
for- postsecondary- training - are a hlgh school dlploma (or the equivalent)
and proof -of goad health. . .

Certlflcatlon pracadules are contained in the Nuclear Regulatory
Commissior Regulatory Guide 158, which in turn endorses the American
National Stgndard§ Institute's Standard N45.2.6. Certification is awarded
by the company's Quality Assurance Department, in accord with these

Inspectors are generally unionized employees; the unions vary with.
the companies and the location of the job. One source says there are
perhaps more than .a hundred unions active in this area; another says.
‘that.the.most.important union for the job is the International Association
of Machinists.  All sources agreed that there are generally no membership
restrictions in these unions, although construction-related unions have
traditionally been more restrictive than'others.

Depending on ‘the employer, inspectors may work at. construction
sites, at manufagturing shops (inspection of vendor components), at the -
“utility site after the reactor is in operation’ (operations.inspection),
or at company . héddqudrtﬂr The work will therefore range from a team
- effort to a solitary Effort,;aﬁd from the safe conditions of office work
to possible hazards of construction, manufacturing and radiation. In
addition, vendor sites vary in condltlons including exposure to heat
* and cold, toxic materials, etc. : : : )

SEVErdl pez%onal qualltles are E§5ent;al to the gDod 1n:pector
S "rezult from errors, 1t is CIULJal that the 1n5pector be metlgulou:,

- thorough and methodical. An inspector must be assertive and self-
confident, be able to maintain his evaluations in the face of opposition
from workers, and not allow his judgments to be influenced by.friendship
‘with workers whose work he is inspecting. Beyond this, the inspector
must possess-an unusual degree of integrity, honeésty and incorruptability;
for example, efforts on the part of some subcontractors to influence an
inspector's evaluation with monetary rewards, although rare, are not
totally.unknown in the industry.

B 69
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Inspector salaries range from about $8FODD %12 ODD per year for
an entry-level position to §15, 000 - $20,000 for a hlghly experienced
. inspector with no further formal academlg tralnlng Salaries do have
-some fluctuation patterns. Geographically, they are lower in the South
than in the North, where union contracts reflect variations in the cost
of living. Industry-wide, ‘'salaries tend to be highest at architect
engineering firms, medium at reactor manui4gtur1ng Compgnles and low st
at utilities and %ub;ovtragtlﬁg LGmPJHIES

Placement sources for finding jobs are recruitment officers who
come to schools, newspaper advertisements,’ state employment agencies,
and-in large cities, private emplcyment ageﬂc1es ;peclallzlng in,Quality
assurance JDb: : '

i
i

: Entry-level fiuclear quality assurance 1nhpELtDr% would be qualified
-for the following pDEltlDﬂ& .

@ ngllty data reviewer

e Quallty assurance 1nspector

‘Variations on these job titles are found p&rtl;u14rly in firms which
.supply Lomponent ‘parts for nuglear reactors.

‘An ingpectcr with work experience but no further formal preparation
. can ‘expect to move up to supervisory positions, either technical or
administrative, in the various inspection disciplines (i.e., mechanical,
: "structural, concrete, etc.). Such positions are located at:'the construc-
tion site, at company headquarters, or at supplier factorie% in the
fieldy. and include:

o Lgad-ﬁiﬁ“iniéégh inspection discipline

"’ o District chief, procurement area
0 AS sistant f field quality assurance §uper1ntendent
] Senior field quality assurance supérintendent.

_ With additional courses or work in management while employed as
an inspector, a person could move up to middle management positions.
Upper management and engineering positions are possible upon completion
of an enginéeriﬂg,degreeg

to a w1da range Lof employment QppGPtunltlE§ all téchnl;dl manufdcturlng
companies use some quality assurance/control pIOLEdures Other possible
fields for emplﬁyment are: - . .

® .Construction

[ ] Electronics

n 60
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L . . . L |
Mobility is affected by the inspector's disci
‘inspector would have more difficulty in beinF

ERlC

® Process Control

e’ Autg%étive industry ;

o Adrcraft industry - f
. !

® Consumer appliance industry. !

*pliné, e.g., a civil/structural
hired by an electronics

firm’than an electrical inspector, !

%

Lurriculum Guidelines - ' , ;

indU§trv repre;entatlves agree on th¢ acute Shartage of ﬁrained
Currentlv there are Shart term upgradlng pragramg for perscns alrcady
employed in the nucledr 1nduatry, and WhllE 150 schools in the country
orfer degrees or courses in quality contrcl none of them has concurrent

nuclear, quality-assurance training. Lo f . N

Sources, .in general, felt that a twcnYéar program for inspectors
is adequate, although a mincritf felt that one year was possible. A
two-year program will-lead to an associate degree and/or a professional

ccertificate. Some components of the program are to be found in ordinary

postsecondary ¢urricula, such as English and statistics; others will
be new components coming from the expertise of.industry, such:as courses
in various areas of nandeqtrugtlva te;tlng ' ) /

A %UC&ES%tul program in Oak Rldga, Tenn , the Training/and Tcéhnalbgy
Program (TAT), in nondestructive testing pIOLEdUFEb for nuclear welding
could be consulted for that part of the cutrriculum. -The pr gram planners',
main area of innovation will concern the practical, as oppoded to the
theoretical and background. material to be taught. - : o\ .

. X . o, \\ -

Other than the usual teaching aids, the requisitejéquipméht will
be specific to each area of inspection. As it is desirable for sStudents
to be familiar with the most recent technological developments, a program

. that includes time spent at local Lompﬂn}es supplying the nuclear 1ﬁdu&try,

perhaps on a cooperative basis or as a series of on-site classes, could

be worked-out. In thec event that a coopérative arrangement with local
employ215 proves impossible, contributions or partial subsidy from
emplayéfs for equivalent school equipment are not out of the question.

In any case, hands-on experience, using 31ther company or §'hool owned in-
spection facilities, is ESSEHtldl

lt should be possible to construct'! la pr@grdm for nuclear qualltv
assurance inspectors that provides a core group of courses generally.
applicable to all inspection disciplines, -and then separates the students
into specific discipline areas. A course in the codes and standards '
applied to each discipline would be necessary after the core courses.
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| "CORE COURSES FOR ALL TNSPECTORS: -COMMONENTS NOW. OFFERED IN VOCA-
TIONAL/TECHNICAL INSTITUTIONS - :
Objective: ~ The student will iemonétrét& broad undeiétandinﬁ*GF the”
field of quality conttol, the nuclear 1ndu:try, and thc nature of
federal authorlty in ‘the 1ndustry 7 :
T@picsi © Quality Control: its history, philaqophy and prucedure%~mﬁ%4fo—-»
© Overview of the nuclear industry, including basic power
pldﬁt dL51gn radi iation physics, radlatlon detec- —_
‘tion : K3 ' -
Introducticn to federal Tégulgtl“ﬂ% affecting the nuclear
industry, inc? udlng uﬂlt‘Oﬂ ethlgg '
T ST o igr S : _ L .
Objective: The student will demonstrate detailed knowledge of quality
_ control conceptual. tools, including mathematics. . :
E : T@ﬁiﬁs: ‘ Basii-engincériﬁﬁ;'including blueprints ‘and drawings’
o C Mathematics’, including algabra geometry, trigonometry,
ager statistics , '
. “{bjective: The student w111 demonstrate an under%tandlng of the
physical char?tterlgtlc% “of 1n5pectab1§ materials.
53 " Topics: :Introductlon of manufacturing pro;cdqre; i
A . , Brief review of relevant. principles of phyaics chemistry
" “and prgpértlé% QF mﬂtfllal§
Objective: The student will write clearly and concisely.
Topigs: " English, including technical exposition’

. N ) ’ - - - .

Following the core courses, inspectors in the six major inspection
categories wlll take courses tn)lorgd to thg requirements of specific
dlSClpllnC§ , -

O
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NEW COMPONENTS - Co T

Objective: The student.will demonstrate the. ability to apply the o

quality assurance codes, standards, and test1ng procedures for each

inspection discipline. k :
B 5 :

Geatechnlcal including soils ' 7 -
o Concrete ' - i
. Structural
Mechanical
Electrical . o . .

Instrumentation '{ C

i
!
w

ach afea\w111 1nc1udE cour es’in:
. i
N /

All Eodes‘ nd standards applicable to nuclear quallty
ssurance activities u

Nondest ‘uctive examination]procedures
Specific education in the/principles of the discipline.

G

i

Information for Program Planning

Program planners- can/respond with confidence to the undisputed

.. need for, training options’ in nuclear quality assurance. (lose coopera-

tion W1£% the ’*dustry gan he achieved on a4 continuing basis.

. Y : - e :

If’a coaperativ& irrﬂhgem;nt'can be worked out with one or several

local nuclear-related Fompdﬂlgb , hecessary equipment can be 1imited '
to teaching dids, such as v;deotdpc machines movie projéctars etc.
which might cost §7 OZ
at vocational/technical 1n%t1tutl@n% BQGRS and tralnlng fllms are readlly
available from nuclear cqulpment manufacturers.l For schools finding
it impossible to use the resources of a local nuclear company, it is
estimated that the cost for this equipment would amount to approximately
$20,000 per dl§Elp11ﬂE " Prospective employer contributions might be

posqlblc ’ o o i

Existing pos t%ELDﬂddIy teachers could be utilized for the core
courses. For the discipline-related materials all sources agree that

the best - instructors would be those with practical experience, preferably

-.in the nuclear industry. Current nuclear quality assurance inspectors .

"E.g., Starrett Gauge and Control (GIPDIdtLDﬂ .4 firm that manu-
factures tool and guuge supplléa. has educational films; other such
companies are Autmmutign Industries, Brown and Sharpe, Federal, and
Do-All.




with a minimum of five years of L\pEflEnLE in the appropriate dlSClpllnE

would be the most. desirable. It is also suggested that the professional -
. societies, "such as the American Nuclear Society, “the American Society, b
- for Quality Control , the American Society of MechgnlcallEnglneers, the

American Society for Nondestructive Testing, Inc., or the Institute

of Electronic and Electrical Engineers, might be a source of lﬂStTULtOr%,v

Cnnduman - e

The nuclear 1ndustry is without doubt a growing one, The shortage
of qualified lnspectors is acute, and 1nteraccupat;onal melllty for
nuclear quality assurance inspectors is not difficult. Educational
programb for nuclear: quallty assurance. 1n5peetcrs pramlse to solve a

serious manpower shortage in an area percelved as a Natlonal need.’
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vprotecilve Systems for Ex1 t;ﬂg structures.

‘Summary Assessment / ' : .
B : - : —

PHYS!CAL SECURITY TECHNICIA

/ . Technical - o

: _ - _/%f | V‘L’v" | : 1 t K ;
‘Jc:)b Desz:nptmn S // o S ( |

* Physical Security Techn1c1aﬁé apply the theorles and technlques of

security and. loss prevention tqythe design, . 1nstallatlan, maintenance

.and monitoring of sophisticated industrial monitoring systems and fire

and burglar alarm devices ﬂnd/f)stems. They may provide technical
assistance to builders and/of architects integrating,protective systems
into new buildings, or they/may analyze the requirements for and 1nsta11

i

te:hnlclansi

o Increasing sophistication and automation of many. industrial,
commercial and domestic operations has created demand. for
reliable devices’to monitor a wide range of functions such as

' automatic heating Systemss machinery stoppage, temperature’
“deviations, loss of air Pressure or vacuum, and liquid.or
matgrlal levels. - :

O
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o  The current 15% t6~§S“ﬂ§ﬁﬁﬁél”gfﬁWthiﬁmfhé”nétidnsl;c%iﬁé'f:
rate has 1n;redbed concern for segurlty in publlc, pr1vate,§nd
dgmestlc areas. ’

R .
B

These twg factors the done, muth to make securlty a growth 1ndu5try
Security sources estlmate that: :

o FrDm 500,000 to 2.5 million people- are currently emplcyed by
©7 public and prlvate security agencles B

L The ratio of :ELur]ty pET%DnﬁEI to publla 1ﬁw enforcement
officers is 1.5:1.

o  National prendlfuzeg for private security services far exceed
expenditures in the public sector.l (One security ccmpany
reported $165 million gross revenues for 1974.)

It is estimated that th&rc is a current need for one technician for
every fifty security personnel, ' or, conqervat1Ve1y, 10,000 physical

" sccurity technicians, Another estimate placed the current demand for

techn1:1an; at 20,000 with a progccted t:n year growth rate of 30% to:
50%.« . , _ , «

1

lACddLmlL Guidelines for Security Lnd Loaj Prevention Programs
in Community and Junlar CDlleg;s (American Society for Industrial
Security, 1972), pp. 8, 14; and personal conversation with Dean

Timothy I. Moran, NthhEdhtLFH University.

~ * personal. conversation with MiltPelten, U.S.AF. (retired),
Chief Investigator D.0.D. o . ' K
‘ T 6BR 4 . ,
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~and security managers.

‘will address this area,

" In addition to the above growth factors, the increasing sophistica--
tion-of the security industry has. created a demand for technicians
knawledgeable about SOlld %tate Electronlc% pptical_scannlng devices,

%

Employers and Occupational Settings . . ‘ - o

- Physical securlty techn1c1an% are frequently employed by contractual
security cempanies and manufacturers of security devices. During the

;ngtallatlan of SEEUTlty dev1ces, the technlclan worklng for ;ontragtual

in a varletv of fleld settlngs 1nc1ud1ng manufacturlng plants bankgj'

‘hospitals, restaurants, utllltles, retall stores, museums and :onstructlon
firmsg : : |

, ‘The field settings serv1ced by contractual securlty companies and
anufacturers of security devices suggest additional occupational settings

- for physical security technicians. Manufacturing plants; for example,

presently employ large numbers of SECLflty personnel lncludlng te¢hn1c11ns

Ve,

The  American Society for Industrial Security (ASTSj is concerned

~with the development of curriculum guidelines in this area, and in

cooperation with the Private Security Task Force to the Natlgnal Advisory

-Committee on Criminal Justice Standdrds and Goals, is investigating
,standards and. goals for the 'security industry. AECOleﬂg to a recent
~--survey, 87% of the security industry expressed pDSlthE interest in

industry- developed standards including certification progranms.

[

Student Considerations . . o

Phy51ca1 securlty technlglans must hive normal zlght hearlng and

~‘manual dexterity. .Some functions suﬁh as installing monitoring equip-
" ment at construction sites, may require phy51:al agility and mechanical
"ability. Technicians-must be familiar with a wide variety of sophisticated
- equipment such .as videotaping equipment, and be able to choose the most

effective- equ1pment for a paltlcular 1nstallat10n from ‘many av311ab12’

‘dev1ces

Job oppurtunltlés with contractual security companies and sezurlty
equipment manufacturers may raqu;re the ability to work well in on-site

'§51tuat10ns and may require extensive local travel, In residential
installations, a knowledge of individual family 11v1ng patterns is

indispensable.

Although ex-offenders in some cascs may not be eligible for jobs in

this field, in other instarices the 'inside view' of rehabilited ex-

offenders may be particularly welcome. [t is very probable that the
guldellncs being developed by ASIS and the Private Security Task Force

Ao,
-
e
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which security equlpment is wused, and the variety of the equ1pment_
itself, as'well as the pDSSlbllltles of specializ tlDﬂ, Such as:

The student should be made aware of the wid éﬁvax;ety of Settlngb in
: ol
o  Electronic fire and theft protection . |

. ) e . 2
@ Videotaping equipment " - |

L

_ . o . i

Retail sales security- s , |
e Iﬁv&ntgry control fffff. [‘ v E
. -‘?ﬁducti@ﬁmi"i{itél:iﬁ‘g equipﬁleht
° RESidéntiﬁalﬁx;rc?teétienA éqﬁipment -~

Graduates of two-year postsecondary programs w1th no experlence can
expect entry-level pay in security-related firms of $7, 000 ‘to $8,000 per
year. Students who enroll in an associate’ dégree program while working
“For -a f;rm in .the security industry, will command’ higher salaries. Given
such a work-study combination, which might involve four years of part-
time study and full-time work, a salary of $9,000 to $11,000 per year
would be realistic. With additional course work and managerial exper1encaL

mid-level management p051t10n5 w1th salaries of $20, ODD to $25,000 per
year are possible.

- The SELurity industry also has. a strong need for technical sales
representatives: Much selling of security equipment is now done by part:
time untrained persons with little technical knowledge of the security
field. Sales representatives need a btrong backgrcund in security
technologv as well as sales ability. '

The technician should have a good gener41 knowledge of security
needs and practices in different settlngsi "This knowledge will be

.valuable for interoccupational mobility. - For example, a technician with

experience in field installation of security equipment in retail stores
and with additidnal educational preparation in management, cdould become
a mid-level manager of retail security for a large department store

‘chain, with a salary of $20,000.to $25,000. Similar opportunities exist-

in the transportation industry (ajrlines, bus, rail,.shipping and
trucking firms), in museums, hotels dnd many other settlngs

Curriculum Guidelines

Few programs exist in the general area of security and loss prevention,
In 1972, -ASIS reportied only two associate- level purograms, five certificate
programs, and a smattering of short (4-10 hour) programs. Additional pro-
grams are in the planning stage. With the exception of -proprietary in-
house programs nt some larger Lcmpdnles, educatlondl preparation for

.

Hewever, SOmE'EdUCﬂtiOﬂﬂi institutions do offer law enforcement

"programs. Courses from these programs such as criminology 'and introduction
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to ¢ivil and criminal law, combined with-courses from other areas such

.as chemistry and .sociology ﬁauld'pr@vide the Eraéd interdisciplinary

Do)

foundation required. In those institutions where law enforcement and
science programs coexist, the only new courses. for a curriculum in

‘physical security. technology, would be courses in security theory and

techniques, and intreduction to security and loss prevention dewices.

. Courses should cover three broad areas, te;hnicalSVand‘ngn-técﬁniéal*a: -
components plus.practical experience, as summarized below. ' LN
COMPONENTS ‘
Dbjective: Theistudent:will demcnsfrgte:an understanding of the design|™
and operation of security devices. T S
Topics: Technical mathematics
’ i Chemistry :
Physics : o
Basic electricity .

Objective: The student will apply security theory and techniques to
§p§cific devices and their installation. : ' ' ‘

2

. Topics: Fire prevention
- - Theft- prevention
‘Loss prevention

" Introduction to security-and loss prevention
devices T

Objective: The student will demonstrate an understanding of the,
legal and human contexf of security systems. ’

i Topics: , " Introduction to criminal and civil law
" Sociology - _ v
Criminology S T

Work Experience =~ B . /

The physical security technic: n must develop a broad base of

" technical knowledge and ability through hgﬁdséan experience. For this

there is no substitute for actual work experience. It is-therefore
suggested that the student acquire this/experience either through a
strong cooperative program involvirig ifidustry and the ecducational
institution, or through a tuitioh refund program sponsored by industry .

£ . H
I

7
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Information for Program Planning.

easily in those institutions.currently offering both law enforcement and
‘science programs.” The additional security theory and technique courses
could be taught by experlenLed ‘personnel fram the securlty ;ndustry

A physical ‘security teghﬁclogy"pragram can be established most’

R

The wide variéty of qpetialized seéurity equipment now available
and the speed of technological development in the area suggest that it
would not be Qcanomlcally fea51ble for educationgl’ 1nst1tut10ns to.
completely equip a security lab. :

It is ;trongly reccmmended that the davelopment of. a phy51cal SN
security technoldgy program involve educational institutions, prof2551anal
societies, private industry and employers. This integration of resources,
particularly with the, coopératlon of local security companies or. maﬁufaiturers-
of security equipment, would solve equipment availability problems and’
prpv;de a source of instructional staff for security theory and techniques
éourses. . Practically, this integration would best be- attalned .by -either
a tuition-refund program flnqnced by employers or a %trong cooperative
-pfsgram :

Conclusion Co
' In summary, the 1n;rea§1ng sophistication.of securlty dev1ce5 and
the annual growth in the national crime rate have combined to create a =~
. hl;h level of demand for sccurity personnel at all levels. The physical
_security technician can expect a. strong market for his ‘expertise, a wide
variety of occupational settings, excellent job mobility, and a well-
%trugtgred career ladder with job responsibilities ranging from technician
through at least mid-level management and ;qlﬁrles from $8,000 at entry

level up to $25,000 for management

“University College at Northeastern University has one of
the two aa99214te degree programs in law enforcement and security
in the country. :

o
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PODIATPIC ASSISTANT:

| . —»\
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- The Podiatric ASSlStaﬂt perfa1m§ various SETV;EES; under the super—_
vision of a- podiatrist, ranging from diagrostic ‘charting to assisting in
s surgical pTDGEdurES. Podiatric assistants take and process X-rays,
-compose and .autoclave Surgical packs, construct orthotic and prosthetic
‘foot devices, and: administer physical therapy. They assist the podiatrist
_in- surgery ‘and in therapeutic procedules. ThE} may alsb dEllVET podiatric
health education /to patients and take care of office management, —;ncludlng
the supervision of the appointment.schedule, maintenance of pdtléﬂt
- records and caordlnatlon of OfflCE act;v1tleq '

Summary Asse,v.sment ' L ' , -

The number of practicing podlatrists has staadlly incre aéed in’ the

last several decades from approximately 6,400 in 1950 and 7,100 in 1960

to 8,000 podiatrists now licensed in the United States.l ~ The pro’ectud

o growth rate of the number of perscns practicing podiatry ‘between
. and 1985 is 15% - \ - A : 3

Factors that support-the 15% pTOJECtEd growth rate 1ﬂ'the number of

< prdctlﬁlng podiatrists 1nclude
e The historical increase of at least IDg every decade

‘since 1950 o o C U

*, : . cot o=

) s The fact that 75% to 85% of the adult pcpulatlcn in the(Unltcd .
. _ o Statea is fcot defectivé . : :
° x;The 1nclu51an of podlatry benefits in health insurance plan%
(e g., Blu=s, Cross and Blue Shlcld of Mahsachusetth) Y '
Many pOdlﬂtTlSté presently employ at’ 1éast one asslstant There
are 6,000 to 7,000 podiatric. assistants in the Unlted States,,dccnrdlng ,
‘to Zelda Vicha, Executive Director of the Amerlcﬂﬂ Association of PDdldtTlC’
_Ass;stants._¢ Since some pod1atr15t5 currently employ, or would like to
employ, more than one assistant, it is estimated that 2,000 openlng;
exist at the preSent time thrDugEOut ‘the country; and as the number of
podiatrists and the demand - for their services 1n;reasc, the demand for
podiatric ass;gtditq w;ll .also-increase. :

- " The péople who are: now emplayed as assistants to delﬂtrl%t% are
typically high school graduates with little or no postsecondary school

— — — 5

Lo 1Ilealth Resources Stat1at1g§, IQ?Q (National Center fo?’ﬂeﬂlthi

Statlbtlﬁs) T

Sl DCLUPdthhal Manpower and Training Necds (Bureau of Labor qtét};tlcs,
1974)

== £ f
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“education: Many of these assistants provide secretarial services only,
but some have been trained by their employers to take medical histories,
prav1de physical therapy, and deliver health education advice.. With
the projected -increase in patient load of pgdlatrlsts, it is expected
‘that-podiatric assistants will, in turn, be required to provide more
technical and'professional scrvices to patients. In order to provide.
these services, they will néed to-have more scientific knowledge and
skill -preparation. It is this significant change in functlon that
1dent1fles ‘this occupation-as-a new aﬂd —emerging one: T

Emp!@yers and Gccupatinnal Settingi o , ‘ SR
Most podlatrlc a5515tant5 w0rk in a pod1atrlc office settlng with
either a single podiatrist or a team of podiatrists.- There is presently
little demand for podiatric assistants_from-other employers such as
Federal, State or local governments, osteopathic hospitals, or training
institutions, ‘although this may be expected to change as more institutions.
begin to foer programs for tralnlng -podiatric assistants,

‘Since delatrlsts tend to, practlce in cities in the more heav11y
populated states, the demand for podiatric assistants tends to be higher .
. in these regions, i.e., the northeastern States, Illinois and California.
‘However, there is.an- 1ncreaglng demand for trained pmdlatrlc assistants
from PDdlatrlstS all over the cauntry -

The three lnstltut1an5 currently offering ‘courses for del&tIlE
assistants, in Kentucky, Pennsylvania and Maryland, are sources of

\ employees for podiatrists seeking asqlstants. However, most podiatric

O

\gs stants are still found through;ioaal adygrtlslng by podiatrists,
. ) | \ '

Student Considerations

There are no unugual*phyzlcal requlrements for this occupatlon

although podiatric .assistants should have an aptitude for biomechanics
and should exhibit manual dexterlty in order to be able to fabricate :
prosthetic and orthotic devices. People whose handicaps do not relate
‘to the requirements cited above are employable. At the. present tlme,
the Dccupatlan is attracting more women than men, but there are no sex
restrlctlons rcga*dlng employment

.A"license or certlflcate 5pec1tlca11y for podlatrlc 35515tant is
* not requ1red in any State ‘at the present time, although some States
requlre a LETtlflCate for persons who Dperate rddlagraphy equlpment.

) hrgugh eramlnatlon from the Amerlcan Scclety of PDdlatrlc Asqlstantg,
/ This. certification does, not rely on educational or training level
T dttained but on success in an examination administered by, three podi;f

trists and thrée podiatric assisyants. . e L
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As in most all;ed health settlﬂgs podiatric assistants must be
able to get along well with people. They must work closely with a

_ypcdlatrlst and other members of the podiatric team, and.be able to

communicate Llearly, and to relate well to patlents
There are no unusual Safety Ql health hazards for the delatr1c

assistant- E\:Ept the - danger caused by expéqure to X~ rays, from which an
operator can be protected.. LT e e+ e e L o

' .-Thefé’arg now three progrﬁms'for training’podiatfié assistants:
Jefferson Community College in Kentucky, Pennsylvania College of Podia-
tric Medicine, and Essex Commurity .College in Maryland. A program at
the, California College of Podiatric Med1c1ne for tra1n1ng assistants 15
presently in the plannlng stagé

\,‘7.

The prerequ151te% vary in each of thef nstitutions currently offer-
ing educationdl preparation for podiatric assistants. For examplé, the
courses in Maryland have none, but\these are courses designed primarily
for persons already employed as padlatrlc assistants-and therefore presumec
a certain amount of practical experience in the field. The Kentucky
program does not require any particular academic. backéround At the
Pennsylvania College of Podiatric MEdlClﬂE, secondary_sgchool work.in,
mathematics, chemistry and othér SclenCES 15 Strangly re:ommendcd

"Data regarding wage scales is dlfilcult‘tO'abtaln.f Sa}arles vary

‘widely from office to office arld by geographic location. Salaries are

also dependent on the amount of formal podiatric tralnlng the beginning -
employee has, "Students graduating from the two-year program.in Kentucky
now receive starting salaries of $140 per week, but this figure is
considered to be unusually low by the American Society of Podiatric
Assistants. Increases in salary are. fairly rout:nz,~;ommensurdtc with
increased ablllty and education and WLth the aaqu151t10n of a certificate.

;utransferable to cher OLCUPathDE, partlcularly in thg health flcld

Their therapy, radiography, patient *history-taking, surgical assistance,
health education, and office management abilities-can all be applied to
other settings such as hospitdls or other physicians' offices. Podiatric
assistants also 2nroll in podiatry colleges to earn_ the Doctors of Podia-
tric Medicine degree, or enter registered nurse's training. . . -

Curriéulum Guideliﬁes : :

The occupatlon of p@dlatrlc assistant is 1mportant to educational
planners not only because there is a demand for more.assistants, EUTIEntly
estimated at 2,000, but because there is a demand for formally -trained
assistants. i

[
L
] . A -

The maJorlty of padlatrlc assistants presen ly employed have learned-
their skills on the job. In the typical case, alpodiatrist will. advertise
for an assistant, and then train a person to mLct the needs of the practice.
None of the thICC programs offering courses in deldtTlL assistance has

heen in cxistence.more than FQU] VLHI%, and thcr arc prohahly not more

~::~:';~_"".::'- ) » '!}) | - A o | h
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=t1me, demand for tralﬂed delatrlc dssiste

basic skills needed and therefore limits- their services'to podiatrists.

than 50 students cuxreﬂtly enroiled in these programs At the same
istants 'is great: existing programs
have:no’ d1ff1:u1ty in plaecing thelr graduates throughout. the ccuﬂtryi

The three formal currlcula now in existence offer several kinds of
programs. The program at the Pennaylvanla College’ of Podiatric-Medicine

grants a certificate at the end of a one-year course. Jefferson Community

College offers an-associate-degree at-the-end-of-two-years. Essex

Community College in Baltimore County, Maryland, offers both one-year
and two-year programs, granting a certificate and an associate degree
respectively. ' As was noted earlier, both Essex programs are geared for.:.

Apeoplé who are already employed as podlatrlc assistants.

Although it is 1argely‘from pcdlatrlc 3551Stant5 themselves that

‘the demand for formal, two-year programs‘has come, there-is also a

rlslng interest among podiatrists in the 1mplementatlon of twn-year
programs for all future podiatric ‘assistants. Two- -year programs are
recommended because they are better able to provide knowledge which

.forms -the basi's :for technical preparation. A two-year program can

prépare a pOdlﬁtTlL assistant to perform all of the services which a
podiatrist might require, including radiography, pathophy51olag}, sur-

_gical asslstance, biomechanics, chemistry, microbiology and physical

therapy. A one-year program can give ppdiatric’ a%slstantq only a
superficial background in the basic. sciences and an Jintroduction to the

It would appear, therefore, that a two-year program leading to an
associate degree would meet the needs of the podiatric profegglon for.
more 5killed and knowledgable assistants. This implies that existing
programs leading to the associate degree would probably not be-affected.
Programs which offer only a certificate may have to expand their material
resources; but programs offered in colleges of pcd;gtr;; medicine, such

‘as- the Pennsylvania College of Podiatric Medicine, have the necessary

equipment, and training personnel or instructors. - Where podiatric
assistant programs are established in conjunction with colleges'of

. podiatric mediéineg éKi%tiﬂg staff may be utilized. .

Since there are piEbGﬂtl\ onIi.five colleges Di podlqtrlc medicine

“in the United States, - in L311F9Tn11 Illiﬂ@i% New York,-Ohio and

Peﬂnsylvanla, ﬂﬂd §1ﬂCé thérg is an 1ncreablng demﬂnd for delatrlc

Ebtabllbhlﬂg more pTQgrums F01 pod1atr1g as51;t1nt§ w11h1n the zammunltv

i college setting. In these "cases, it should be notgd that the 1nat1uctjondl

elements required. 1n preparing podiatric assistants dare similar to those
required for other allied health prcfe%%lon% e.g. radiography, pathophysiology,
chemistry, surgical assistance, etc. The ncw elements that would have

to be provided would include blomEChSHILH the construction of orthotics,

and the podiatric focus. .

£

i

[

The ‘two-year Qurficulum should include the following components,
schematically represented. '

30
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TECHNICAL COMPONENTS: : : .“x' [ , :
”‘ = — = —— e \I V —————e—— —
Objective: The student will demonstrate an unaerbtandlﬂg of human .
anatomy, of the anotomy of the foot, and of PO%;itrlC pathophysiology.
Topics: Anatomy
Physiology
Anatomy of the foot.
Diseases of the foot :
Treatment of foot disease - ‘- e
Dbjective; The student will be able to d251gn and congtruct arthct ic
and prosthetic devices. : P
Topics: Z,ZK;GTY of blcme;hanlcs : /
Materials used in constructing devices ,
/Techniques of biomechanics ‘ "
i B D I T - ~
Objective: The student will dEWOﬂstrate the ablllty to take and
process X- Rays o \ T -
s S . L w ) L
Topics Radlography :
Safety precautions in the. use of X- rays
Technlques of radiography :
Objective: The studant W1Jl demonstrate the : ab111ty to admlnléter
phyglial therdpy treatment% -
Topics: Theory Gf phy51c31 therapy
: Equipment used in physical ‘therapy
‘Techniques of physical therapy
Dbjéctive:-'The student will demonstrate the ability to assist in
surgery. : : '
Topics: Podiatric Surgery
Téchnlquea of surgical as%lhtlﬂg,eg g,
composing and autoclaving surgical packs
{ 51
. s 7
3 'A\
" 74 )

= W



O

i .

Aruitoxt provided by Eic:

et

n

NON-TECHNICAL COMPONENTS

A

. Objective:- The student will demonstrate communlcatlan and human
relation sk;ll: required in the patlént/aSSlStaﬂt relationship.

.Topics: . = Communications skills -- Expository writing
’ ‘ Podiatric health education -- Methods of teaching.
patients and families: regardlngjpoelatrlz health. .
Podiatric history.and. physacal examination -- o
Diagnostic Ehartlng, jlnterv,rw teéhnlquas
APsyzhology o ) " 1

P : .
- , P et
(43 N 3,%*: . - }‘ E

A . = .

Objective; The atudent w111 demonstrafe off;ce fugpofi skills.

ﬁalntenange of-business records ’ : l 0 :

1

. Iﬁfarmatmn for Prggram Plannmg

= - = . . i

i

As in Gthef allied health educatlon 1 programs, a combination of
Ciassroom, laboratory, and clinical experience is requ1red for adequate
preparation. Clinical experience should|take place. in practlclng podia-
trists’ dfficars, or, if other -employers, such as hOSPltﬂlb, begin to
use p@dlatr1c assistants., in tho&e locatlons o 4 . 1 » T oy

L

Few of the pod14tr1; 1§%L5tjﬂt% currcntlv employed. have rec21vgd LR
any training®heyond that provided by the podiatrists for whom they work.
Increased availability of formal education and training programs, qulng
at the least to a certificate and optimally to an associate dLthE
would be welcome bv many podiatric d%q1%tﬂﬂt%/hé;ﬂUsc there-is a strong
desire to upgrade.skills learned on the job. / As the demand for podiatric - P

- services increascs, 1tisécm5 11ke1} that podlatf15§s “will- delegate a

‘number ot functions ta trdlnLd assistants.

At the samc time, program planners should bg Awafc that some podiatrists.
ma; resist-the idea of making more two- -year program: 1va111b1} both
because they do not wish to delegate certain pracéduras to their a%%1%tnnt%
and because ‘thel do not wish to pay the higher ?dldT]E? that trained
4%%Lﬁtdﬂt% W111 dcmdnd ’ VEVCItthC%S, padlatllatL cuan probabl} be -

s

¥

Topics:. Typlrr—"; S Y €y : o
S . .Mairitenance of patient records R SR

I



“own P[dltlLU in that ti will thus be able to provide their patients
with more lnTCHQL\C ciare and tD treat more del cnts.,

. Podiatrists, as potential employers, should be invalxéd in curriculum
- development and should be used as instructors for those portions of the
‘ program that require extensive podiatric knowledge. Podiatrists can
" have an .additional impact during the clinical phases of preparation by
providing Dpp@ltuﬁltlE§ for Jtudcnta to work in their offices. ’

"

! : . It should be noted again that many -of the.curriculum components
© cited earlier arc similar to those that would be used in preparing
Qtudénta for other allicd health professions and therefore totally new
program% for pod14L11L assistants are not Ccntemplatcd

e Coneluston - S Cee e R e

= : Since there is no need t de%jEH entirely new curriculum, it=is
clear that the major concern of State vocational education directors and
curriculum planners must be to determine the extent of demand for podia-
tric assistants in their 10:41 ties. The identification -of local or
regional demand should lead to the dev

velopment and implementation of

preparatory programs for podiatric cygssistants in. association with other
allied health education efforts. : . ) -

n . ;f‘
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T T CRYSTAL MANUFACTURING |

Technical /Skilled
~ Job Descriptions

. =S

—_— a .
EY

Crystal technicians direct, oversee and monitor the complete
crystal production process, including growing, polishing, fabricating
and assembling. They must be able to perform all the operations associated
with these processes, and, in addition, to '"trouble shoot” and make any
necessary adjustments to the process to assure quality products. They
frequently perform first Iine ‘management functions, e.g., foreman.

o, - Crystal growers aré skilled Workers who prepare semi-conductor raw
- materials, such as silicon and germanium, for processing. They operate
a great number of different manual and automated machines involved in
the growing of crystals, since each kind of crystal requires specialized

-equipment. ' ’

Crystal polishers are skilled workers who operate the machines’
that transform rough crystals into a highly polished sheet suitable for
use~in a.variety of semiconductor devices. They use-micrometers. and
other precision measuring devices, polishing and slicing equipment .and
optical devices. ' ‘ ‘ : :

" N . Crystal fabricators are skilled workers who perform functions _
similar to crystal polishers. Depending on the industry and job setting,
the polisher converts crystals into sheet form,:and the fabricator
performs the final cutting, shaping, and other necessary operations to -
transform the crystal sheet into individual.items, such as solar cells.
In many settings, polishing and fabricating arc one job. « .

¥

~ " Crystal assemblers are| skilled workers who work primarily in the.
solar energy industry connegting individual solar cells into larger 7
assemblies called "arrays" ((analogous to batteries). They use standard
electronic equipment such as electrical measuring--devices anc¢ soldering

+

-tODlSi o 5

\ : . =
- . . e . ) '\\
‘Summary Asséssment - AN
« LT o, C \ .
. %h@ crystal industry, represented by the producers of semiconductors
ffs such as Monsanté, ‘Union Carbide, Texas Instriments, and others, is at
present highly competitive. Use of crystals in popular consumer pro-
) ducts (eng., calcilators, digital watches, solid sgtate radios and
- . teleévistons, and optical devices) has forced up their demand. Con-
" sequently, manufacturers have been under pressure to increase production
Xf “and’lower the cost of crystals. THis has led to research in the development
- of more cost effective crystal-growing processes than the small single
batch processing which has. been adequate until now. The impact of“these
developments on labor demdnd and skill requirements for crystal techni-
cians has not been assessed consistently by industry representatives.
On the ‘onc hand, increasiug automation will certainly lower manpower
demand, contributing to lower production costs. "On the other hand, ¢’
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produce crysta 115

progtimmlng increasingly sophisticated machines to
requires familiarity with crystal-growing processes 'd chJanf And
will requ1rc_tr41ned pcrhonn§&; .

Apart from consumer-oriented plUdULtb, to which the pi eding
observations most immediately apply, crystals are usced in lar en;%gy
conversion processes. This technology is still in the research and
development stage, and a number of companies (e.g. hcng1a1 Electric,
Honeywell, Motorola, RCA, Varian, Mobil-Tyco, Cry Jl %V%temk) are deve 1 op-
ing these technologies hlt] private or government funding. Because
solar cnergy operdtes without depleting natural resources or despoil

the environment, it could well become a serious compét1t01 of other

‘Lﬂ

ng

Jenergy sources. One industry source has estimated that when the tELhnDngV

‘and . job opportunities. . Although these developments ma;

I
ily rival the dutomuhlliﬂfndu5try in size

is fully developed, it will ea

v

be a decade .
away, the potential is real. In short, 4lthough consumer- -oriented
crvstal productior may have a more slowly developing long-term nced for

*erystal technicians, the developing solar energy 1ndu5try could well

create unprpccdcntud démand for skilled crystal technicians.
!

_Employers and Occupational Setting e

Employment @pportunit es for crystal technicians exist lemJYllV
within private indust> ¢, cspecially within companies producing crystals
for.use in consumer- orlhnt;d products such as ca

watches and/or crystal %DmpDnEntﬁ for these products. At present, the=

sctting for these jobs a - production-laboratory setting, although this

leculators. and digital

‘may ;hanga with increasing automation of the process, fn current solar

v

cnergy research efforts, there is little demand.-for technicians as
opposed to professional chemists and physicists. However, if "the solar
enerygy industry develops as suggpested above, an increased démand for
people trained in cr»at&l manufacturing at all levels will mesult., This
demand will grow as the technology Becomes more %Ophl%tlLthﬂ and the
industry shifts from-research to manuFsturlng

Where certificati i
would in most cases be handled by the Instltute for the Certification of
anxnncrlng Technician ' ’

on is required by the employer, this ce Ttification

i
‘Zﬂ

Student Eansideratiﬂns i 3
Crystal te chnicians ‘should be able to work well in laborqtary or
semi-production environments, and should be comfortable, with technical,
50ph1§t1c ated machinery. There are.no. sex restric¢tions, and rehahll—
itated ex-inmates can gxpect job oppartunltleg based on individual
company policies. People with physical handicaps which are not™job-

related would be acceptable,‘although some of the jubs involving manual

dexterity or lifting Ll};t&l% we lghlﬂ some fifty paundf might impese

some ru%tr1ct10n%

. . . = ‘ . ) . )
Many specific®job Opportdﬂltlgw exist within crystal manufacturing and

cE
‘students should be made aware of the variety of OppDrtUﬂltIC% in the

general field. Cly al growing and fabrication can be divided into a®

a0 .
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,Qperati
four are

number of overlapping, interdependent areas, with a specialization or
expertise in each area implying a knowledge of al} other areas. Crystals
produced for the solar energy industry, for example, involve the refining
or growing process, polishing, fabrication into solar cells and- the
assembling of cells into arrays, or batteries. Thus, in the solar
industry, crystal technology will create jobs for crystal growers,
crystal polishers, crystal fabricators, and crystal assemblens. Students

- should be encouraged to.-'select an area of specialization that is ‘consistent
‘with current job demand; and pDESlbllltlE% X

Ve

\ i

The zareer*ladder in crystal hanufacturihg begins with skilled
jobs --crystal grower, polisher, tabricator and assembler. Before,
advancing to tEEhnlCl&ﬂ, the student must be familiar with all these
The s}
as on the job, also pursues a technical’ educational program,
can advance, at the completion of the ﬂcademic work, to technician.

hntry Jevel salaries for skllled workers are £7, 500- 38, DOO depend1ng

on experience. . With experience as a skilled- w@gker, and completion of

" two-fehr technical program, the technician.can expect a salary of up ~
to $9,000. Additional EXPETIEHCG and demonstrated Expertlse ¢an lead to
Slénlflcaﬂtly higher silarle% ranging from §15, 000 to $20, 000.
Eurrently, fhe 1ndustry needs workers who are prepared broadlv in
the technology, which in turn enhances opportunities for interoccupational
mobility and advancement, Wlth,sufflc1éntly dlverse experience and ’
course work in a technical program, the skilled worker can become a
techrician. The technician with. further experience and course work can
qualify as a graduate anélneeﬁ or for related managerial positions,
with salaries from $18,000 'to $25,000. Technical writing and technical
sales representation are 1%@ realistic opportunities within this salary
range. , ' e '

- ' |
Dcpendln}ffn the pdeuct; prcduced and the range of responsibilities
of the individual technicidn, certification by the Institute for the’
Larc1f1cat10n of Englngcrlng Technicians might be d351rable

- Although the greatest demand for crvstal technicians is dependent
on- thz future deve  ment of solar energy technology, some suggestions
can be ‘made on the vasis of existing jobs. The-anticipated growth of
démand for crystal technicians makes curriculum rccommgndatlon%sdlffLEult

~because of emerging technology. Both 1ndUQTr} and educational institu-

tions must stay abteast of thp stafe of the art in the area, to devise

" concrete; mcanlngful curricula that reflect accurately asigssed déminds.

Overall, while there have heen innovations in the field of er;t al
technology, it is not at all clear that these innoyations have affected’
entry-level skill requirements, or that OJT, together with a general
electronics’ or mechanical technician background, ‘is not adequate for the
skilled jobs of grower, polisher, fabricator and assembler. Some com-
panies have set up their own education and training programs. - Industry

'lled worker, who,while gaining knowledge of.these ... .. ...
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for
jics technology

—%tre%%éd th neéd

f‘.

urces have
hgla1nd~
Egh' logy- At the HHHDLlltL degfee

o
=
T
H?
:7
el
~4
.
s
Lo
L
r'ﬂ‘
D\
=

These considerations
crystal technology can be
nology. That is, existing programs in
engineering technology would need only the insertion of curriculum i
modules dealing specifically with crystal technology. With minima’l
changes in required course sclection and sequencing, the addition of
some new components, and restructuring of specifically pertinent courses

a program for skilled crystal workers and techniciar: could easily be
dev;sed. : . '

Cd%]lx dgvelupud dlcn; Wlth ch1glng teth

C..

Squ sted.topics are

electronic technology or mechanical

%llmmdll:éda% ~follows: —— — — - < mmsmmes emem el s

Cufficulum) T
Objective: The student will demonstrate the nec
and technical knowledge to understand electronic cifcuits.
Topics: Technical mathematics ’ ‘
woe o T =physitsfor bl : |
Citrcuit analyvsis -- AC and IX i
, e . o e ‘ o S
rive: The stude will demonstrate an undgfﬁtnndlng of the engi-
é BppllLdtlﬂl DF iic elcctT011c circuits. o
I
| e — I IR e S S
| Topics Electronic’ A
i Electronic , f
, Introduction to digital electro 5
_ e o . !l . e _ . o
! . - - , _
i
¢ Objective: The 1tudent will dLlDﬂ% rate QchrtiSE-in

. methods and the use of medsurlng devices such as VDMS

i - ,, o o - - -

! o

' Topics; Ins tTUﬁLnt% and measurements , .

!

g,,, . . _ - ) _— _ - S -
i Objecctive: The stude nt will draw and wrlté clearly

| PR S - . N — — —

Drawing, sketching and diagramming
Technical report writing

e e N o . . e I
Walter J. Brooking, ed., Carce lanu q;gﬁxn;
IDLhHl 15 (Chicago: J. G. Perguson, 197

'R
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NEW COMPONENTS

theories

Objective:

The student will demonstrate knowledge of current
and practices

in crystal technology.

Crystal growth, both manual batch processing and
automatic '
Miniature

: circuit theai
il ® - '
\

A \ \
PRACTICAL EXPE \ITVFF .

- = — - B | ———— — ——————— e —
ObjELt1¥D The student w111p0p211tc meaqu11ﬂg and manuficturlng j
devices in an industrial 1ett1ng : 5

;.

-

Experience with standard instrumentation devices

Uxperience with standard manufacturing machines and
equipment such as micrometers and DptlLal measuring
devices | . : _

Actual production expericnce in manﬁfaatufing setting-.

-

o
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Information for Program Planning ;
Although existing courses might casily be revised to reflect curn Lnt

theories and techniques, technological change and increasing automation

in the crystal growing process may make it dlff]gult for educational

programs to invest in the sophisticated and continually changing ~equipment

for hands-on experience. “Currently, industry compensates for the lack

of available formal preparation and the lack of equipment in school

laboratories by piax1dLﬁu 0JT for new technicians. However, if the

demand for erystal technicians increases rapidly, as will be the case it

¢olar eneregy becomes a major industry, there will be a need for-more

highly qualified technicians and fo 1 education and training programs.

This need can be met only if. industry and educati@nil in%titutiuns

cooperate in curriculum planning and sharving.

[

One of the more efficient ways of achieving this LOOPCPat]DI is
through cooperative educational.programs, with the students gaining
theoretical knowledge of crystal technology and related disciplines in

" the classroom,: and practical hands-on skill development on a job, A

cerystal manufacturing

JAre .common in many

socond option ih a4 strong tultion- reFund program established by a  company.
This might include specific courses selected by elipineering personnel and
required for the worker to qualify fél the refund. A third option is the
establ ishment nFAan in-house apprenticeship program. The® suggested
practical experience and new compone th of the curriculum are easily
handled in-houxe hy means of classcs taught by apﬁlcprfatc professional
personncl, and| the engincering and technical curriculum ‘compjonents
provided in cveéning classes at local educational institutions, with the
sponsoring company paying tu1tlgn. Students work in jobs related to

.+ Models for all these options exist. . For cxample, Northcastern
ity's 'co-op'" program, involving alternating twelve week periods

of class attendance and twelve week periods of paid work assignments in
industry, has been achieved by a close cooperation of the university and
the industrial community. Tuition refund prog the second option,
indu:

tries. General Flectric's apprenticeship progran
hased in Lynn, Massachusetts provides a model for®the third optici.

dgvclnpg i dnt1L]Idt€d, ]ﬁbs will bg created for a wide range of
skilled workers and LELhﬂlClnn . The interrclationships between these
skilled jobs and technic¢ian openings create a well- defined career ladder
on which the illed warkcl can advance through technician positions
into management,.engin g, or sales functions, with increasing joh

il

P
fred

responsibility dﬂd salary levels, It is ‘important that curriculum
plianners 5tayg4h1cg3t of d;Vﬁlometh in this area so that programs
can be implemented in time to meet demand for these occupations.
1 5 : . . ‘
'\ —
y y
(akY)
!
. = S |
- - R I
I : ! E



HOUSING REHABILITATION SPECIALIST

- Skilled

Job DESEﬁptiDﬂ . ‘ _ v,

A llousing Rehabilitation Sp ialist provides technical advice to
community residents on all phases of }Duglng rchabilitation: advising on
local housing codes, constriction dnd TEthlllthlDﬂ techniques, and
methods and sources of financing rehs The' rehabilitation
ne 11ist acts as the facilitator thgtfaur p111 ipal part
rehabilitation process: the homeowner, the contractor, the financing
agency, and the Lummunlty development program. The r&hibilitqtfbﬂ
specialis® relates to community groups, explaining a program and ‘how -
it interfaces with a total community development program. The specialist
follows cach project from initial discussion through to final sign-off,
keeps records and ensures proper coordination of all phases of the
rehabilitation project.

./ L
. - Summary Assessment f

Two social and economic tronds have prompted lnLréd%Qd housing N

rehabilitation in recent years. "The federal moratorium on housing programs

in, the spri:ng of 1973 left v11tu111y no federal subsidies f@r new privite
housing construetion. ‘Lack of subsidies coupled with a regessionary
‘trend of tight capital rescrves and high interest rates ha:\ aused
sharp decrease in hou%ing starts in the last few years. A Hépafntc
but related trend in recent years hd% been an cmphaalq on stabilizing
residential neighborhoods and isting housing sthock.

Many urban and suburban communities arc bﬂglnﬂlﬂg to believe that\one
of thelr greatest assets lles in struc t Ldll} sound. homes and that” encourag-
ing people to invest in their homes will help to. solidify a Lommunlty

The lousing and Community Development Act of 1974 combined many’

categorical funds into Community Development Block Grant funds the usc

of which was lelt to the discretion of the municipality. According /
to Department of Housiog and Urban Developmént report* the top priorities °
of communitics in utilizing these funds have been "conservation and
“expansion of the housing stock' and ”prVChtlQn of slums and blight."!

About 67% of the total funding to metropolitan areas is aimed at achieving
“tiesec objectives. ‘ .

As of 1974, eighty-thize cities were pldnntlg on operating hDUHI ng .
ilitation programs with fguzfprlmary sources of supplemental or
dircet fundiag: o '
® ‘Local or State publi. tax revenues (44 municipalities)

o : Lacal banks (19 muﬂlLll, lities)

ILQmmunlty Develapmgnt Block Grant Program, I1r5t'\nnua1 Report,

ing- “and. Urban

Executive Summary (Washington, D.C.: Department of Housi
ﬂevglanment December, .1975).

831"
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& Model Cities (17 municipalities)
o ~Foundations (3 munigipnliticﬁj.l

An estimate of ten. to fifteen rchahilitation specialists per program
results in the current ecmployment of about 1,000 rehabilitation specialists.
Most of such programs are expanding, and many are undhlz to find qullltlzd

personnel.

\ "The trends that have created an emphasis on housing rehabilitation
" should be closely mDnitOrcd to give u clearer cstimate of the future
" need for rehabilitaticn specialists. Municipal concern for conservation
~ofthe housing-stock-1is mnot an—arca that will ‘be~ignored-in-the-inmedinte -
future, but the scope of programs such as these is largely dcpundgnt
on the availability of Federal and State-funds. It is impossible to
project accurately the future form of housing funds.

it

EﬁﬂﬂﬂYéfSEnd Occupational Setting L , 7

The pllmdly cmployer is thlLlpdl government, within Eithcr a housing
or community development agency. Local housing authorities may be signifi- .
cant employers if their activities include rehabilitation. There also
may be opportunltlgq for persons with these skills to work in %tutc
government or with private realtors, dev;lapgra or banks.

Funds for rchabilitation programs obviously will have a direct
ffect on openings for rehabilitation specialists. Besides Community
DEVqument Block Grant funds, other sources of fu nd% have been tapped
for rehabilitation programs, 1ng1ud1ng :

L'D

o  Federal rehabilitation funds (Section 312 of the Housing Act
' of 11954; soon to EXPLlE) L Ty

e State and local bond programs
. o Other State and local public funds
- . . o o ~ . : -
) Local banks '
LA o Private foundations.
_ " Student Considerations ' , - ' -
= « Ideally, rehabllltation %PLLlallbt should have’ pIEVlGus work

' experience in cgnstruct;an real estate, finance, or possibly Lammunlty
organization and develapment However, a .person with no job experiefce
in .these areas could be placed as an ﬁ%%L%tJnt to . 1gh1h111tﬁtlcn peg, al-
ist 1ftgf Lompletlﬂﬁ thE curriculum. ff . C
_ / ‘. . 7
A %15nlflgant part of the job entails work in the field; and cxtensive
| cammunlcdtlan with the pdrtl es involved in the rehabilitation procedures.

=

’Depjrtment Di (ommunl*y Plannlng and. Develapm}nt (!MD), L amElEJ
of Local and State Financing Df Property Rehabilitation Program Guide No. 'l
iWJShlﬂgtDﬁ, .Cor Dcpimeent of Houslng and Urhﬁn DLvelopment 1974)

Q YELVE S - - "
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The work can be rewarding, in that the result is in a tangible form -
in a renovated home or even in a rejuvenated community, '

[

Wage /scales tend to he quite good, although previous work expericnce
in a related arca is a key factor in determining salary. Entry-level
salaries are between $10,000 and $11,000, and there is a normal progression
through Sdnior Rehabilitation Specialist, Principal Rehabilitation
Specialistl and Financial Advisor. The top salary in this area would
range fromi$16,000 to $18,000.

{

vod pote Htlni For JOh mthlltv

' .}‘ v ‘l_a
to privace %QLtDr wulk in construction companigs,

and financi 4% institutions. In the public scctor, the SkillSALEdfﬁ?
in thig position could be tldﬂ%f rred to other positions within State

and 10,11 housing agencics or community dLMCIGmeﬂt agencies.

i

The licensing of housing rchabilitation specia
“appropriate, and perhaps similar to that which is plcaently réqUJLEd for
housing or building inspectors. Training programs also should® Teet some
minimal standards to ensure that bhasic skills are covered. " The National
\H%Dlethﬂ of llousing and Redevelopment Officials has expressed some -
lnt est in promoting training fot this position an d mlg 1t bhe an
Appl@plldt@ certitying agency. ! :

Curriculum Guidelines .

i .

Some local.ihousing agencies are beginning ‘to offer their own
cducational and training programs in housing rehabilitation. Typically,
“they are of a fow weeks to a few months duration and cover Eb%CﬂtlJl
arvecas only superficially. o :

An adequate housing rchabilitation curriculum should have four -
major components: sconstruction and rehabilitation, recal estate, finance
and-community organization/community development. Lt is cnvisioned
that the curriculum would be one to one and a half ycars duration, and
the ideul setting would be a program under the auspices of a community
ipﬂlegé working closely with;tﬁe local rehabilitation agency. Components

3

the curriculum would also ‘provide a usetul upgrading function for
femployed rchabilitation specialists.,

Y The performance obhjectives and content areas of the four major
topics are expressed in the fDIleiﬁg(chart: o o A .
_,"};

O
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Objective: The 5t wWent will demonstrate the ability to assess the :
present and anticipated future value of property, and to ensure i
that anticipated structural changes will be in conformance with
zoning regulations.
Topics: practices
ssment ‘(water, sanitary sewer,
Finance
Oh; cctive: 1h3 student mujt dLmOﬂ%tTJt; knowledpe of the methods
of flnﬂﬂLlnL FChﬂhllltdthn, and fﬂhdhllltﬂtlDﬂ co sts .
Topics: ~ Accountins/recordkeeping
7 .Seources and types of funding
N Loan ncgotiation/mortgages
Contract law - '

qumunity D;gﬂni:atipnﬂl/@qmmunit} vclopment .
— U N ; _ _ N — -
Objective: The student will dﬁmgn%trﬁte the ability to explain. con-

g

struction, And financial matters to the homeowner and to explain a
. program and its interface with a total community deve ImeLnt ‘program
’ to the Lommunltv . SN

A = - i

dynamics/organization
Lammuﬂl ¥ %DLLJi ‘tru:turé/so ’al clas

)]
LYy}

ganl%;'lon Qf mun1c1pal g over mcnt ‘"if_ \

O
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The student will demonstrate the 1bilftv to assi

Objective: sist in the
preparation of pluns and specifications for remodeling work, and con-
fer with architects, contractors and builders as to methods of construc-

tion and material application.

Local housing codes
Assessing structural repairs

some

. Construction techno logy _ /
! Housing design/architectural rcnzyﬁtion
,,,,,, g — ———n — VA I _—

; o /
. s 7 ’
-field placement to integrate
rlence the graduate would
ful Lompletlai of the curriculum.

After completion of cou
1:55raém training with pract
e _certificate attest

[
o]
oy
m
U‘A"U

information for Frogram Planning

The uniqueness of the housing rehabilitation curriculum is that
it combines some skills from many different fields, rather than offering
prepardtion in a completely new dl%CLpl]nE The main areas described /
in the curriculum are offered in some form at most community CDIlCEEb;V
and it is merely a question of combining courses into one program and '
restructuring some coursework so that it is more directly related to
housing rechabilitation. The local rehabilitation agency should be _
closely consulted .on questions of constructing the curriculum, and in /
cases the local rchabilitation dgengy ma} contract for the education
and’ training Di potential employeces. '

Ccenclusion

bilitation specialist 1s an important component
ng lEhdbllltStlon prngrdm betguae th13 person ensure

low vgr, ;mpl@ymant opp@ltun;t1as dre dgpcndcnt on a munlclpallty s empha— I
sis on housing. Féhdhxlltatlon, which in turn depends on the availability
of funds to finance such programs. Federal legislation and apprapr1't1mn;
bLgr monitoring to assess thQ devel of funding upon which job QpLﬂlné%

" for upward mobility or for mobility into related area

lsgally depend -

\

ded by €

- Prev1ou§ giperLenLC in a related area is" hlghly regar L
The occupation is well-paying, and job éxperience proyides potenti::
eas Program pio-re:

should co-ordinate closely with local rehabilitation' programs to enstr:

that a
87

wine

ik

curriculum meets the needs of local rehabil¥tation programs.
u : :
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PUBLIC SAFETY GDMMUNICATIDNS OPERATOR

Skilled

Job Description

" Piblic Safety Communications, Operators receive incoming messages,
and digpatch appropriate personnel, most often in emergency situations. ,
pefaf'f§'m3y‘Té5poﬂd to-amdyorT transmit messages quipnent ranging  — 7 ”
from thie I I ine to techn@log1c41lysadvaniéd compu.er-
assisted ccmmunications equipmenti Typically the-operator deals with
people.who are in intense stress situations.

Co

is critiéal Fstlmatvs Qt dcmdnd dﬂd pro;ggted grawth fGr thlﬁ 0LLUpdthﬂ
may be Ektrlp olated from the £011Dw1ng 1nd1catar5 :

is af increase in the uge of technolog cally advanced.equipment

There

- for public|safety communications in municipalities and States. .A 1971

surveyl indicated that 39%“of 498 police departments were using camputerqu
and 69.8% df cities over 100,000 in population had computer-assisted ./ L
public safety operations. It is predicted that 74% of police’ dépgptments o
will be usihg some form of computer by 1977. 'All cities of over 500,000

in populati¢n now use computers. (Within the four geogrdphlgal sections .

of the Unitdd States, the Northeast makes the. least use of.computers ’

at the present time.).

conducted by the Associated Public-Safety Communications
(APCD) aﬁd r;ported in the journal Df the as:@ciation in

‘ A surve
foicers Iﬂgi

were unfllled at that tlme, Data on current or prDJected.ﬂumb’rs of

job openings dre conflicting.  In the dap;rtwent: surveyed there was
practically no turnover of personnel; on the ather hand, APCO projects

a National turpover rate of 25%. Even in the larger cities the number -
of dispatchers|in proportion to the number of people dispatched is,

small, and thele are.no departments in the country employing more than

100 dlSp&tLh p,rsonﬂel in-all ranks. However, the clear trend towards

the use: of sophisticated equipment poirnts up the need 'for retraining of
currently employed personnel who could benefit from one or more’of the
units of the curriculum. - Finally, most communication operators throughou‘\‘
the country are| approaching middle age, indicating a demand for replaceme%t

L

of this personnel .in the fareseeable future. : /

This ozgupﬁtlon provides an obv1ously needed social function,
serves an emergtng societal need, and is respondlng to new techncloglgal -\'

1 ”Use of d omputers by Police:"?attefﬂs of Success and Failure," |
vice :
|

Urban Data Service, ‘Vol. 4 (April, 1972). , : o !

E

>
i
1
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Employers and Occupational Setﬁng

_ Communications ,'*inS wgrk w1th1n a varie ety of s

of which a are: thémL§1 : These include:

; ! .
e’ Univer 11 Imergancy lele ph@nc Number (911) System
e National Law Lnfarfﬂ ment Tel etype System (NLFI&)

"o " "National Crin Information Center (NC "jf T T T

o gm:rgen;y medl"' and law enforcement
- ) Services (EMS) .
e ted systems

interstate public safety interfaces

Comprehensive integrated regional systems such as the
*Jnited States Forest Service

ﬁl

!éhllL safety communications’ Dp@lat@%% are employed by local and
Statd pa1;ce departments, 'fire departments, emergency medical services, }
tl,ﬂngrtdtLOH sy“tém%u thé U. 5. Forest S ”V'ge—vgnd in other publl;ly

tugdew settings where dlhpntLh of personnel or allocation of mobile
19&Durcca is required. . There is a National tr Tend .towards' 1nt;g Jtlmg
&F all public communicdtions within specifie d geographical areas, and
a growing recognition of- communications as a specific catggar) af civil S e
service, like the police or.fire departments. : el .

% . ’ B :

e ' i del ‘ . ./ o N Ty )

-Employers muay relate to a varlety of associations for pérsonnel
scruitment andjor certification. The Associated Fublji 1thy anmun;glx
tons Otticers, Inc. is the major group to which LummunuLJtlana oper 3

belong, although wsually at the supervisory levels.

/ will determine ﬁter relationships, for eiﬂmpiﬁ' civil

7; local police or flyimcn 5 unions, CCEtliJLdtan by statc cuu;JtLungl
boards, or LClthlLit;Dﬂ by independent agencies ., _p
, : : Iy :

] . : . + .

|

Communications Dp&ldt@l must have normal sight, hearir

r
L

h- ]
ar
b
)
P
=
r
o]
-
oo
=R
[&
-
o
~
=
=
i~
p

- Student Considerations

hg and manual

. dexterity. They-must be able to work-well and’ LDDprdt]VEII under. stress. .
They must be able to memorize fd retain complex information., There ;‘\
are no sex restrictions (women are.gaining entry level Job'% 1n thl% h ,i P

area throughout the country); there are also employment poss
for rehabilitated ex- 1nmdtg depending upon:local public lelLy Pguple!
" whose handic caps do not reldte to the requ;raments théd:dbDV§ drgsemplgyableg

'nd toward the empl@ymsnt of :1v1]1dn4 as e o

t
ny police’ departments do’ not employ dlépgtchgis

Although thafe is a
.communications ogperators

o
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who are not sworn members of the police force. With cemerging technologies
and the increased use of civilians to free police personnel needed on
the beat, this restriction may disuappear.

A though the work performed often demands specitic knowledge ot
a particular setting (for example, a dispatcher in a fire alarm center
Ldﬂﬂ@t now tfdn%;‘l to th poliCﬁ %étting withaut fur her training)

publlg >Jt—gy wre fJI gxcdtcz thdn th ir dxxcr;it;i hlth eﬁpcrx enc
a public safety communicutions operator may advance from dlbpdtLh“I

to unit supervisor, to chief, und even commissioner or director ot public
safety. Depending upon the degree of education and exper: : ¢

operators can also move laterally to cquivalent settings, f
from a police unit to a 911 system, which deals with a wider
emergency situations. Therefore, there are opportunities for interc
tlional mobility, the transfer of skills lecarned from setting to sctting,
job advancement, and average to good wage scales comparable to civil

i ales or negotiated union contracts. These entry-level salarics
raip from a low of $8,000 to as high as $12,0600.

Communic
of 2 team in a continual environment of stress. There i1s dist
intermittent noisc, often in close quarters. [Lach operator must bhe
able to perform a buckup function for cvery other member of the team,
and for successful operations the team must function as an interdepe ﬂdLHt

unit. In some settings there are periods of intense activity ‘alternating
with periods of relative quiet. Sometimes operators work a 10-14 hour
shift, and in a few situations are required to live in the center for

four or more days at a time.

ations aperators work extremely clesely with other menmbers
acting

It is suggested that midway through the prepuratory prugrnm atter
cxposure to a variety of public safety settings, a preliminary decision
should be made by the student with the help of the instructional and
counseling staft regarding the student's ability fo work under stress,
Lvery opportunity should ‘he given a student to '"select out” of a carcer
in public safety communications while allowing that student to pursue

a career in another part of the communications ficld. Subsequently,
students should be provided with sufficient information reparding the
job opportunities within various public safety settings to mateh these
with their own job preferences,

Curriculum Guidelines

Of special interest to educational planners is the wide demind
for educational and training programs for this occupation. Typically,
preparation is conducted on the job and is so specific to the particular
setting that operators have no opportunity for interoccupational mahility.

The introduction of new technologies, coupled with the growing recognition

of communications as a vital component.olt the public safety complex,
has created o variety of unsatisfactory attempts to help operators adjust
to new job responsibilitics and/or techniques. Most of these attempts,

such as the development of “home-study cassettes,'” or one-weck refresher

=
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courses, aré being made without consultation with the State or local
educational resources. In three States an effort currently is being
made by the state police to secure funds to estdbiish a comnunications
academy following the police academy and fire academy model. Although
this might be one viable alternutive, : 'epiaviation can be more pxupeilw
located within the vocational/technical Ytate institutions where a progran
containing the educational components listed below could lesd to certification,

an A.S. degree, or licensure, and prepare students for work in a variety
of settings. Thercfore, although some components of the suggested program

have been offered in an instructional OJT setting, the curriculum is
new to most vocational/technical instltutions.

courses for currently

is a large demand for re b
he country, the curriculum

rs, and few resource t C
1ssed below were designed to allow operators who are
ed to select cnly certain "refresher units appropriate

Since there
employed operato
cil
oy

[
P
e

‘&

|}r—. U'n

guidelines disc
presently empl
to their needs. Other students may enter thc occupation after the completion
of a two year program, or they may continue their cducation in preparation
for a more advanced occupation in the communications field. The curriculum
should be designed so that specific courses can be taken to provide
new information or new skills, and also should be designed sequentiually

so that upon completion of a two year program the student will be accepted

as a trained public safety communications operator without significant
further expenditure in OJT.

The two-year curriculum should contain topics such as those summarized
in the chart below

COMPONENTS

Objective: The student will be able to use the psychological skills
needed in dealing with people under stress.

Topics: Group Dynamics
Management and leadership skills
Good administrative practices

Logical reasoning

Psychology of handling people under stress
Stress performance simulation exer’ ses
Listening and learning /

Objective: The student will demonstrate an understanding of the
evolution and organization of public safety systems.

Topics: Nevelopment of U.S. Public Safety Systems
Organization of Publlc Safety Systems within States

. A
R}
J L ‘
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COMPONENTS {continued)

SIS A

Ghjevtive: The student nstritte thorough knowlodge ot the

community .

al, cconomic, I:muyruphic characteristics of
al communities

Politienl structure

Geography

Lo
W e
™

The student will demonstrate an understanding of the taws
and regulations governing public safety communications.-
Topics: FCC regulations
Local statutes
State regulations
legal implications of fauity communications practice

[
|

NDhjective: The student will demonstrate technical competence in modes
of communications, recordkeeping, and data ﬁtalav‘/rcrr' cvial syvstems,
Topics: Training in memory, rapid serial activities, correct
voice technigues
Special idioms, phonetic alphabets, special codes
Recordkeeping
Basic theory relating to equipment; teletype, telephone,
radio, cnmputer technology
Transmission techniques tor above cquipment
Rudimentary emergency repairv of cquipment
Data 55, retrieval and transmission procedures
Licensing requivements and fulfillment of these for
cortification )
Practical expericnce for those in the public safety communications
is uruc 1 the offective performance of the Communications Operator is

a mﬂtter of 1ife or death, No amount of academic or technical education
satisfy the realistic roquirements of potential employers that operators

praceien

Fioeld

of'ten
Jiin

have

I hands-on experience in serious stress situntions.  Through stmultation,

ohservation and short-term placement in a variety of public satery setrtings,

the progrim must provide the student with uppnrtunllln to test o cicch pan

curricnlom in reality situations, At least 25% of the total currictlm
he conducted in the field, 6
e

t

of the

shonrid
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It 1s of critical lmpértdﬁgt that new programs for public safety
communication operutors be developed with the close cooperation and
sanctions of the top representatives in the public safety field. Whethor
on the State or lu;al level, a curriculum should be designed in continucd
ros

ective employers, 1.c., the representative

ctor who have been delegated by the rDmmlhlenEf,
%Upcriﬂtéﬂﬁcﬂtg or chief to cure that the curriculum is relevant to
public safety nceds. Particularly because preparation for this occupation
has traditionally been conducted outside the educational community,
eduicational planners must obtain agreements from public safety personncl
that upon cempletion of the program the communications operators will

be employed within the pubiic safety sctting. This caveat also implies

that in certain regions at least, civil service requirements are considered
during the development of the curriculum.

'J

Once support for the pioneer progran is obtained the curriculum
can be designed by using the talents and cooperation of many people
within existing cducational divisions, c.g., communications, psychology,
sociology, political science, clectronics, sp sch and theatre, working
in close LOQpCFJtlQn with an advisory group of public safety per%onncli

3 e
m

~ Where sophisticated t?;hﬁul@glfal equipment is being used locally,
hands-an EXPL?lCﬁLE can be obtained by using local computer facilities,
simul ition techniques, and the practical experience gained in short
periods of placement within the public safety sector. Most vocational/
technical two-year schools have switchboards, radios and other equipment
sufficient for preparation. .

Conclusion ;

The major-ingredicnt in program implementation is forging good
relationships hetween the educational and public safety community to
insure success of the program.

The assumption of responsibility by the educational community for
good training of public safety communications operators should not only
meet the obvious need of the growing field of public safety, but should

lso provide a model for increased cooperation between two major public
sector areuas; i.e., public postsecondary education and public safety.

100
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Appendix A

Rejected Occupations

ed Fertilizer Applicator

Technician
COMPUTERS
" Microprocessor Technician

Small Cqmbuter Coder
- Small Computer Programmer

CONSTRUCTION

Nuclear Qualified Welder
Underwater Welder

CONSUMER AFFAIRS

- Product Liability Technician
CRIMINALISTICS |

Ballistician
Criminalistics

ELECTRONICS

Technician

ENERCY
lleat and Power Engineer
Industrial Security Technician
for Nuclear Plants
‘Maintenance Technologist -

ENVIRONMENT

Alr Pellution Technician
Chemical Spill Control Technician
Environmental Technician
. Fcological Technician
Field Associate
Geological Technician
Geophysical Technician
Noisc Abatement Technician

HEALTH CARE

Certified Record Technician

Diagnostic Medical- Sonographer
{Ultrasound)

Dialysis Technologist

Emergency lledical Technician

Fundus Photographer

lHlealth Technician

1u2

A

-1

Data Communications Manager

Program Librarian
Small Computer Operator
Tape Librarian

Welder
Welding Machine Operator

_Product Safety Technician

Paramedic Forensic Scientist

‘Scientific Test Equipment Salesperson

Nuclear Quality Control Technician
Power Reactor Operator
Refrigeration/Airconditioning Hechanic
Solar Energy Technician

Pyrolysis Technician

Sediment Control Inspector

Sediment Control Specialist

Soil Conservation Technician

Wastewater Treatment Plant Operator

Wastewater Treatment Plant Technician

Water and Wastewater Lguipment
Technician

Industrial Hyvgienist

Media Equipment Specialist

Production Specialist for Iﬂ%tlULtlﬁﬂal
"Technology : -

%1fcty Technician (OSHA)

Utilization Review Coordinator
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LABORATORY

Chromatography Technician
Kirlian Photographer
Nuclear Test Technician

LAW_ENFORCEMENT

Public Safety Communications
Officer
MEDICINE
Paraprofessional Optometrist

NATURAL RESOURCES

Mineral Exploration Technician

QUALITY CONTROL

Holography Technician
Loss Control Technician

SECURITY

Fire Prevention Equipment
Installation Technician .
Industrial Security Investigator
Industrial Security Operations

Manager

SOCIAL SERVICES

Activities Director

Community Development Officer

Community Improvement Lstimator

Community Transition Coordinator

Director, llalfway louse

Halfway House Job Developer/
Vocational Counsclor

Halfway House Paraprofessional
Counselor

ORTATION.

TRANSP

Airport Planner
Airport Certifier
* . =
Diesecl Mechanic

[

Physical Scienc
Tissue Culture

e Technician
Technician

Public Safety Communications
Technician

Quality Control Technician ;
Standards and Calibration Technician

Physical Security System Technician

Security Officer

Security Officer for Transportation
Centers

Halfway House Operations Supervisor
Homemaker/Home llealth Care Worker
Manager, Halfway Housc
Middlemanager, Halfway louse

Mental Health Associate
Vocational Coordinator .
Youth Service Counsclor, Resident
Youth Service Counselor, Non-resident

Marina Operator
Rail Car Repairman



Appendix B

GLOSSARY

A General

ADVOCATE

s a client's interests or advises as to
or SQrfiQLE to which a client is entitled in a

e
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]
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APPRENT ICESHIP

A period during which a person works for an employer or a
master craftsman in order to learn vocational skills.

Sce AISG£ FIELD PLACEMENT IN-SERVICE TRAINING

ASSISTANT or AIDE

A person in an employment env1rcnment subordinate to another
in rank or technical experience, who performs a support function in
carrying out a common task.

See alsn: PARAPROFESSIONAL, TECHNICIAN, TECHNOLOGIST

ASSOCTATE DEGREE

A diploma granted to a student upon completion of an educational
course of two years' duration at the postsecondary level.

See also: LICENSE, CERTIFICATE, REGISTRATION

AUTOCLAVE.

L]
-

A closed apparatus used for sterilizing objects by means
steam under high pressurc.

The study of the construction and functions of orthotic uand

prothetic devices.
Sec also: ORTHOTIC, PROSTHETIC

BLOCK_GRANT FLNDS

Public funds which are appropriated for broad functional ;
arcas, rather than for specific programs

See also:  CATEGORICAL FUNDS
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CATEGORICAL FUNDS

Public funds which are earmarked for specific programs.
See also: BLOCK GRANT FUNDS
CERTIFICATE |
A document attesting to the completion of an educational course.
See also: LICENSE, ASSOCIATE DEGREE, REGISTRATION

COOPERATIVE PROGRAM (C0-OP)

A form Df educaticn in WhiLh the btudent alt&rnatés periods of

See also: APPRENTICESHIP, IN-SERVICE TRAINING, FIELD
* PLACEMENT, PRACTICAL EXPERIENCE.

CORE_COURSES

A group of courses dealing with subject matter common to several
related specialties, offered prior to specialization.

See also: TRAINING OPTION

DEMAND ESTIMATE

The number of openings in a particular job ClJSSlflEﬂtibﬁ whlch
employers would actually fill if qualified workers were available

See also: NEED ESTIMATE

ENABLING LEGISLATION

for any %pElelEd purpcse (e g The Juvanlle Justice ﬂﬂd Dellnquéngy Act
of 1974 authorized the states to provide services to runaway youth, and
appropriated funds for this: purpose).

ENTRY LEVEL

A position which requires no previous work experience in that

FIELD PLACEMENT

The assignment of a student to an Employment pn%;tlon ‘with or

without pay, where experience gained serves educational purposes.

Sce also: AP?RENTICESHIP, COOPERATIVE PROGRAM, IN-SERVICE,
PRACTICAL EXPERIENCE

1uo
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HANDS-ON_EXPERIENCE

Learning by doing, either in a work enviromment or a classroom
environment which sinulater the work environment.

IN- SERVICE TRAINING

Training which takes place while a paid employee is working on
the job.

See also: APPRENTICESHIP, FIELD PLACEMENT, OJT
INTERFACE
The common ground (facts, problems, considerations, theories,
practices) shared by two or more disciplines, procedures, or fields of

study.-

SE

\f‘\‘

A document of qualification which authorizes an individual to
engage in a business, profession, or other activity.
& | 1 1 :

Sce also: ASSOCIATE DEGREE, CERTIFICATE, REGISTRATION

NEED ESTIMATE
The number of potential job openings in a particular occupation,
as contrasted with actual job openings availalbe.

ge : DEMAND ESTIMATE

1y

NON-TECHNICAL

As applied to curriculum, components, other than mathematical and
entific and/or components which are necessary but not job-specific.

Sece alsc: TECHNICAL

OCCUPATIONAL MOBILITY: LATERAL

’ The ability to leave the job for which one has been trained and
move inFQ‘n related employment arca with similar salary and responsibilities.

Scc also: OCCUPATIONAL MOBILITY: UPWARD

OCCUPATIONAL MOBILITY: UPWAKL

The ability to move up from the job for which one has been trained
into a position requiiing a higher skill or work responsibility.

Sce also: OQCCUPATIONAL MOBILTTY: LATERAL

196_
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0JT

On-the-job training or training gained through work experience.

OTHROTIC DEVICE

. Any corrective device for the body, such as eyeglasses, leg
" brace, and so forth.

See also: BIOMECHANICS, PROSTHETIC DEVICE

PARAPROFESSIONAL

An individual who, as the result of a restructuring of the work
formerly performed by professionals, carries out certain functions and
services in a given professional fieid.

See also: ASSISTANT, TECHNICIAN, TECHNOLOGIST

PRACTICAL EXPERIENCE

B The part of an educational course consisting of APPLIED work
experience in an employment setting.

See also: COOPERATIVE PROGRAM, FIELD PLACEMENT

PRIVATE SECTOR \
Non-government employers.
See also: PUBLIC SECTOR

PROSTHETIC DEVICE

An artificial replacement part added to the body (such as an
artificial limb or false teeth), to compensate for the loss of the original
part.

See also: BIOMECHANICS, ORTHOTIC DEVICE

PUBLIC SECTOR

Government employers.
See also: PRIVATE SECTOR

QUALITY ASSURANCE

A set of priﬁciﬁles and procedures by which one evaluates a
system (as opposed to a product) to determine the degree to which it
adequately assures quality.

Sec also: QUALITY CONTROL
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QUALITY CONTROL

nes whether

Set of principlésvéna procedures by which one determi
Quality

iven product meets established standards of acceptability.

a
trol is one aspect of quality assurance.

a
=
con

See also: QUALITY -ASSURANCE

REFRESHER COURSE

A brief course of study serving as : review of previous education
or as 2 review of current developments In i gceupation. o :

ce also: UPGRADING COURSE

s

SEMICONDUCTOR

An electronic device, which allows electricity to flow in
only one direction, used in the manufacture of computers.

See also: WAFER

SIMULATION TECHNIQUE
Use of a model ‘hich approximates certain environmental or other

conditions for the purposc of training.

SKILLED WORKER

: A person who has had a few months to a year of vocational
education, with a substantial hands-on training component.

s also: TECHNICIAN

L
r

SOLAR CELL ;
A photovoltaic device which converts solar radiation directly
into clectricity.

SPECIALIST OPTION

A small group of courses within an established curriculum which
a subject.

enables a student to pursue an in-depth study of one aspect of

Sec also: TRAINING OPTION
TECHNICAL

As applied curriculum, mathematical or scientific components
and/or components which are job-specific. ,

See also: NON-TECHNICAL
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" TECHNICIAN

A person who has had two to three years of post- secondary
' vocatlanal edUiat;on; 1nclud1ng bcth theoretlcal and practlcal Pfépalatlaﬂ

See also: SEILLED WORKER

QGIST

“ A person who applies the branch of knowledge that deals with the

1ndustrlal arts, - applled science, engineering.

SEé:ﬂlso; YASSISTANTS‘PARAPRQFESSIDNAL TECHNICIAN

- TECHNOLOGY
The practical implementétioﬂ-af industrial arts,:applied .

science, and engineering.

TRAINING OPTION

One tempcnent in’ a speclalty area for selection by a student,
after CDmPlEthH Df core courses common to all specialty areas in an: educational

program,

gPGRADING COURSES

: A course of study enabling an employee to 1mprcve work skills,
leading to a greater 1evel of .competence or responsibility. .

£ P

. T Séé;iljg:‘ REFRESHER CDURSE

V.0.M,

ic measuring device.

Volt -ohm meter, a standard clectr

* WAFER

A thin SllCE of crystalllne materila, used in the manufa :ture 7

of semiconductors.

See also: SEMICDNDUCTOR
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Appendix C

L T SOURCES D}j INFORMATION
CHILD ADVOCATE

5 urces .of InformJtlon

Individuals from the following institutions were contacted:

,Massachusetts Department of Youth Services, Bostonm, Massachusetts

‘EiAmerlcan Rlver Communlty College, baﬁfamento California

L fGolden West College, Huntlngtgn Beach, California : //
Natlanal Caunc11 on Crime and Dellnquency; Washington, D.C. ,
Youth/Serv¥ce Bureaus, Wh1te Plalns New York- A
Callfornla Youth Authorlty, Sacramento, Callforn;a
foicg of Community-Based Treatment, Harrisburg, Pennsylvania

Southern Regipnal.EdQQational Board, Atlanta, Georgia

Children's Defense Fund, Bostgn}AMgssathusetts

Help for Ch%ldren Program, Massachusetts Office for Children
Boston, Massachusetts

Berkéley Planning Assoiiation,:Berkelay;.California

Massachusetts Advocacy Center, Bostéﬂ, Massachusetts

Bureau of Special Education Appeals, Massachusetts State Office
of Education, Boston, Massachusetts

Fedgrétion for Children'with Special Needs, Boston, Massachusetts
Columhia Point Youth Advocacy Frogram Boston, Massachusetts P

ﬁ egional Center for the DEVElopmentally Disabled, Drange County, California

,Sonoma County- Citizen Advgéacy Project, Santa Rosa, California

/

_ Boston Youth Activities Commission, BDStDﬁ Massachusetts

Office of Juvenile Ju tice, Law Enforcement Assistance Administration, -

Washington, D. C. 4

Massachusetts Youth Activities Commission, Boston, Massachusetts




Publications

"A Core Curriculum for Entry and Middle Level Workers in Human Services
Agencies." Report prepared by the Human Services Manpower Career
Center Washlngtan D.C.: U 5. Departmént of Labor, June, 1971.

vHarvard Educatlcnal REVlew ""The nght% GF thldren - Part I" Vol dEQ
Navember,ilq73 B

_Harvard Educational Rev;ew "The Rights of Chlldren - Part II" Vol. 44,

February, 1974

CRYSTAL MANUFACTURING

Sources of Information

InﬁiViduals from the following institutions were contacted: =

Rockwell Inttrnatlonal Inc., Micro Electronics Gréup, Anaheim, Cglifornia

Mobil-Tyco Solar Energy Corp., Wdltham MaSSichusetts 2

~F31rah11d Instruments, Inc., Mountain View, CdllfOTnla.

General Diode Corp., Framingham, Massachusetts

Crystal Systems, Inc., Salem, Massachusetts .
Texas Instruments, Dallas, Texas

. Engineering Solar Power Corp., Wakefield, Massachusetts

s '

Publications

"Photovoltaics: Photons In/Electrons out.'. Mosaic, Vol. No. 5-5 (Spring, 1975)

MERDA's Photovotaic-cell effort kicks off with précurEmEﬁt, research."

E;ggtrogggs, November 13, 1975.

"The semiconductor becomes a new marketing force.'" Business Week;;
August 24, 1975. . K -

"Electronic metals recover to new he;ght: " Chemicwl and Englneerlng News,
July 23, 19753. ! i

H

Lincoln Callege Catalog. Northeastern University,’ Boston, Massachusetts.

Chicago: J. G. Ferguson, 1975.

Brooking, Walter J., ed. gareer‘gpportunitiesfgngineeringtT:chnigiaQs

pdt10ﬂ11 Outlook Handbook, 1974-1975. U.S5. Department Jof _Labor, 1975, .

Texas Instruments: Pushing hard into the consumer markets. '"" Busin css Week,

August 24, 1975,
P~ 1.! i



ENERGY EFFICIENCY TECHNICIAN

Sources of Information
Individuals from the following organizations were contacted:
Energy. Rescarch and Development Administration (ERDA), Washington, D.C.-

Federal Energy Administration (FEA) Washington, D.C.

=

National Bureau of Standards (NBS), Washington, D.C.

Bureau of Labor§5tatistics (BLS), Washington, D.C.
MASSPDETQ Boston, Massachusetts

Henry Ford Community College, Dearborn, Michigan

Stone and'Wébster;;EostDn, ﬁassachusetts

Resource Planning Associates, Cambridge, Massachussetts
Renaissance Center Managemént Corp., Detroit, Michigan
‘Leo A. Daley Compnny; Omaha, Nebraska

Westinghouse Electric Company, Pittsburgh, Pennéylvgnia

Gamze, Korobkin, Callager, Inc., Chicago, Illinois

Publications - - »

"A Million Jobs with No Takers." Business Week, January 19, 1976.

L

Profiles of Energy Conservation Programs. FEA,-1975,

HALFWAY . HOUSE RESIDENT MANAGER - 3 o /

\

Sources of Information|

N » N " i
Individuals: from the following institutions werg;éontactedi_

Regional Institute of Community Residential Treatment ;Centers,

e Gaint--Louis..University, St..Louis, Missouri.. .../ . .. .. .
International Halfway House Association, Cincinnati,/Dhio

Seattle Community College, Seattle, -Washington




Alston Wilkes Socictyi Columbia, South Caroliﬁa

Massachuséttﬁ Residential Progfamsj Caﬁhridge, Massachusetts
Massachusetts Hal fway House Inc., Boston, Massachusetts

Qffice of Regi@ﬁal"@ﬁcrﬂtion, Law Enforcement Assi stance Associhtiaﬁ,

Washington, D.C.

Publications

Lo;t Analyslq of Correctional Standards: Halfway Houses, Washington, D.C.:

Correctional Economics Center of thu _American Bar Association,
November, 1975.

Directory, Rﬁbldéntlal Treatment Centers 1975-1976, Cincinnati, Ohio:
International Halfway tHouse Association. 1975

HORTICULTURAL THERAPY AIDE

Sources of Information

Individuals from the following organizations were contacted:

Wel#oéd-ﬁoqtigu}tural Traiﬁing Center; Up?er Marlboro, Mary}nnd
Baﬁcr@ftvCommuniﬁyj Haddenfield,vNew Jersey

liome of Guiding Hands, Lakeside, Califorﬁiglﬁ

Ménninger Clinic, Topeka, Eansasm
VNéQ York University Hospital, New York, New York.

Depaftment of Harticultﬁré; Texas Technical Universigyj Lubbock, Texas

Department of ngtiéﬁitﬁre, Univefsity of Florida, Gaingsvillé3 Florida

Department of Horticulture and Farestry, Kansas State University,
Manhattan, Kansas

Hcrt ulture Department Univers;ty of Maryland College Park, Maryland

Lgngwacd Program in Drndmental Hortlculture, Uﬁfgggglty of D;lde1g§
Newark, Delaware :
Department of Horticulture, ClmeOﬂ Un1v2151ty; Clemson, South Carolina
Biology Department, Charles County Community C ollege, La Plata, Maryland
T fowa Lakes Community COTTege, EMMGtSHUTE; TOWA™
f 13
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- Biology Department, Bergen Community College, Paramus,. New Jersey
Bronx Botanical Garden,‘New York, New York
Department of Hortxcultuie, Mlzhlgan ?tate Universlt}, East Langlng, Michigan

Department of Human Kinetics and Lélbulé Studles! Gcorge WashlﬁgtDn
University, Washington, D.C.

Division of Agriculture and Natural Resources, State University.
of New York at Cobleskill, Cobleskill, New York

é%, B.E.H, Community College Curriculum Development Project in Therapeutic
Recreation, University of Illinois, Champaign, Illinois
Department of Plant Science, Unlverajty Qf Rhode Island, Providence,
Rhode Island . _ . i

/

 National Council for Therapy and Rehabilitation through Horticulture,
Mount Vernon, Virginia '

\\ American Dgcupatiogé@!Therapy Associatiopn, Rockville, Maryland
American Horticultural Society, Mount Vernon, Virginia )

National Therapcutic Recreation Society, Arlington, Virginia

%]

American Hospital Association, Chicago, Illinoi
" Horticultural Hall, Boston, Massachusetts : : ' ' :

X;Ll ications

~1A_A¢quaVlVd Francis A. "AOTA Human Resources “ra;e&t " American Journal
of chupitlondl Therapy, Vol. - 29, March through August, 1975,

"A Planning Prg;ect for P@st Secondary Vocational Educational Opportunitics
for the Handicapped.' Charles County Community Collegs, La Plata,,
s - _Maryland, and Melwood Horticultural Training Center, Inc., Upper
Marlboro, Maryland. 1975 : '

“Barber; Andrew. "Interest in Horticultural Therapy.' The Menninge
Foundation, undated.

Barber, Andrew, “Horticulturil Therapy," uﬁdated_papcr.
N :
Graham, Milton D. and Robinson, Robert L. 851 Blinded Veterans: A Success
~-Storys Amérktﬂﬂ Fgundltlgn for thL-Bllﬂd 1968, _

Health Carcers Gu1dehock -Third edition. Published jointly’ hy

Department of Labor, Manpower Administration and Department of
Health, Education and Welfare, th1onal Institutes of Heglth, 1972.




Health Manpower Resources, Report No. 1. Preliminary Tabulations from
the ,Survey of Health Manpower in Hospitals. Public Health Service,

Buréau of Health Profcss1on5 Education and Manpower Tralning,
~July, 1970.

'H;;}phﬁgespgggesfStgtistigsf‘National Ce.:*er for Health Statistics, 1974.
(HEW publication 75-1309) :

' Hefle;L Paula D. "Planting Néﬁ»SeEdSi” Performance, ’véi 23, February, 1973.°
. | a‘ 3 .
Hunterl Nora Louise. ”Hortlculture Programs in Prisons.' Paper written.
fgr California State Polytechnlc College, San\Lu;s Obispo, 1970.

Health Technlf}§ ns. Chlcaga J.G. Ferguscn Publishi

Kinsinger, Rnbe*t E. Career Dpp@rtuﬁlt;es for Technic¢ians and Speclallsts

a4

McCandliss, Rhea.Rio ”Hortlcultural Therapy as a Praf e55 '\Kﬂ“Fopeka, Kansas:
The Mcnnlnger Found 1969. s T

"The Plant -Man The Envlronment " Paper preaented October 3, 1967, at
the Mennlngef Foundation. _ , -

. -”Hort;;ultural Thélapy as a ‘Therapeutic and Hospital Prograﬁ g Undated
,pdper v :

’”Results of qurvey on Hort1cu1turd1 Therapy:" Unpubllshcd papcr July 19

/

Dccupatlanal Manpower and Tralnlng Needs, Revised 1974 Department GF ‘

‘Labor, Bureau of Labor Statlstlcsr 1974. (Bulletin 18?4)

Occupational Qutloak Handbook (1974- 1975) wgsh;ﬂgtan,'D,C.; U.5. Department
of Labor, 1975. v : - ST

Plankinton, Herbert. Horticulture as a WDIk Program for Therapy

Unpublished Masters ThESIa, University of De1awarc, 1973.

Roscnblum Sidney; Przyhyl Cabimlr, and Buonlcanta, Pasquale. oA Survey
of Farm and Dairy Dperat%ons in Institutions for the Mentally
Retarded." American Jogrnal of Mental Deficiency, 64, (July, 1959)

 pp 356-365. e

- i : = | ’
"Training Program at the Menninger Foundation for Horticultural Therapy
Students in Cooperation with Kansas State University.' The Menninger
Foundqt;an June 7 197: ' “




HOUSING. REHABILITATION SPECIALIST

Source of Information .
Individuals from the following organizaticns-weré contacted:

National ASSDC;atlon of HDuE;ng and REHLVElemQﬂt Officials,
Washington, D.C. g - -

Housing Assistance Council, Washington, D.C.
Boston Redevelopment Authority, Boston, Massachusetts

Rehabilitation Division of St. Paul H@usipg Authority, St. Paul, Minnesota

Community Planning and Development, Depaitment of Housing and Urban
Development, Washington, D.C. ’ :

Housing Services Department; Portland Development Commission,
Portland, Oregon ;

DEpartment:of Housing and Community Dévelopmeht, Baltimore, Maryland
Special Assistant for Citizen Pdrticipation to the Assistant Secretary

for Community Planning and Dcvel@pmcnt Department of HUD,
Washington, D.C.

Pﬁbgiﬁatiggg

HUD News. Washington, D.C.: U.S. Department of Housing -and Urban Development,
January 8, 1976. '

Ccmmunlty Development Block Grant nggram First Annual Report, Executive
Summary. Washington, D.C.: Department of Housing and Urban Dzvelopment
December, 1975, . .

7
~ﬂepartmgnt of Community Planning and Develapmént (HUD) Examples of Local
and State Financing of Property Rehabilitation Program Guide No. 1.

Washington, D.C.: Department of Housing and Urban Development, 1974.




INDUSTRIAL HYGIENE TECHNICIAN

Sources of Information

_Indivi@uals from the fcllawing organizations were contacted:

Human Factors Section, Eastman hadak Health and Safety Laburatory,
Rochester, New Yark

College of Medicine, University of Jowa, 6akdale, Towa-
- iiarpératé Industrial Hygiene, Polaroid Corp., Cambridge, Massachusetts
" North Shore Cﬁﬁﬁgnity=CGllege, Beverly, Masséchgéetts
Cedar Rapids Cqmmunity Caléege; Cedai Rapids, JTowa
Stanford Research Institute, Washington, D.C.
American Industrial Hygierie Association, Akron, Ohio
Division of Trainiﬁg and Maﬂééwer Development, NIOSH, Ciﬁ cinnati, Ohio
Harvardf5¢hool of Pﬁbiﬁé'ﬂeal;h, bamﬁfidgé;_Mésééchusetts
Occupational Sﬁfe?y and Héalﬁh Adminis@ration;'wasgington; b.C.
1 33 : e

PUblLCEtanS-

_Hc;}th and Work in America: A Lhart ank Wgshing;a@; D.C.: American
Publli "Health Assoc1at10n, 1975 to T - T

Bureau of Labor Statlstlgs

,Ogcupat10n41 Outlook Quarterly, §Pr1ng 1975;* Depﬂrtment of Labor,

Galukher,;Tefréﬂcé W. “The IE and ESHA." Tndggﬁ;;a;_ﬁpglneer1ng,‘
May, 1975, pp. ?6 30.

.
=%z

Berry, Clyde M. "What is an Industrial Hygleﬂlst?” Nat;onal Safety NEW§
August 1973 pp. 69-75. : : .os

N
"Industrial Hyglene Manpower." AmerlcaannduStrlal Hygiene Aseoc1§§}9g
Journal June,:1§75 pp 433-446.

i

Y ccupatlonal Safety and_ Health Repurter, The Bureau of Natanﬂl Affalrs,
Washington, D. C. 1971. _
e S L o




NUCLEAR QUALITY ASSURANCE INSPECTOR

Sources of Information

Individuals ftam the following institutions were contacted:

Stone § Webster, Boston, Massachusetts

‘Rurns § Roe, Commack, New York

National Laboratories, Argonne, I1linois _*5i
Babcock § Wilcox, Barberton, Ohio S : o f\

American Society for Quality Control, Milwaukee, Wisconsin

United Engineers, Phil;éelphia; Pennsylvania >n“%x%

Leeds & NOfthrup,jPhiladélphiéj PennsylvéQAQEH‘

Nuclear Regulatory Commission, Washingtcn; D. C.

Directorate for Science Educﬁti@n,GNatiénai:Science Foundation, Washington, D. C.
Technical éducaticn Research Cérporatién,_Saﬂthwcst‘Ceﬁter, Waco, Texas

Energy Research and Development AdminiStratiaﬁi Washington, D.C.

Industrial Psychology and Management, University of Tennesseé;‘ﬁnoxviile; Ténnesseé

B

Training and Technology Program, -Oak Ridge Associated Universities, . %
Oak Ridge, Tennessee ‘ T

Tennessec Valley Authority, Knoxville, Tennessée

Arnold Greene Testing Labs, Natick, Massachusetts

Publications

Griffith, W.F. "How to-Implement Quality Training Programs: QA/QC
Personnel Training." Paper delivered at the Second Annual,
Conference of Nuclear Power, October, 1875, ’
Hull, Dan. "Quality Assurance/Quality Control Technician." Unpublished
curriculum for QA/QC technician, combining tester, auditor, and
o __inspector training. - ) '

118
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PODIATRIC ASSISTANT -

Sourees ef Infermetlon

Indiﬁiduale'ftem the feliewing_inetitutione were contacted:

“American Association of Podiatric Assistants, Waco, Texas

American Academy of Podiatric Sports Medicine, Hayward, California

+ American Podiatry Association, Washington, D.C.~

California Association of Podiatric Assistants, San Francisco, California

Council on Education, American Podiatry Association

-Penneylveﬁia College of Podiatric Medicine, Philadelphia, Pennsylvania

" Jefferson Community College, Louisville, Kentucky

Essex Community College, Baltimore County; Maryland

Publleatlene ) ! -“1}.: -

"Athlete's Feet.'" Runner's World Magazine, Deeember, 1974. (;;e

Goldstone, Harold, and HerOW1te, Merrlsi Restructuring Paramedical Deeupatlone

Paper prepared for the U.S. Department of Labor. Jeﬂuery, 1972, and other
publleetlene : :

Health Cereere Guldebook Thlrd Editlen Department of Labor .and Depertment o
" of Health, Edueatlon and Welfare, Washlngton, D. C., 1972

Deeupet1ona1 Manpqwe;ﬁenﬁfTre;p;gg Needs, Revised. Depertment of Leber,

Bureau of Labor Statletles Washington, D. C.. 1974 , -
Qeegpe;}ggg;rMenpoweiiand T;g;niﬁggﬂeede@ Bureau of Labor Stetieeiee, 1974,
. ”éﬁeee'forqﬂuhneree" Runner's World Magazine, July, 1973.ej<f1
College Catalogs from: ' 5\ S /
Essex Gommueity College, Baltimore County, Maryland 7 o
jeffereeﬁ Community College, Louisville, Kentueky'
R - nnsylvanle College of Pedlatrle Medlelne,
Phlledelphle Pennsylvanla
19
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'"SDlVlﬂ Urban LOCEthﬂ Problems: Human- IﬂtUltan versus the CDm uter."
g P
- i

[ Sy

" PUBLIC SAFETY COMMUNICATIONS OPERATOR |

Sources of Information

'Individuals from the following ingtitﬁtiéns were contacted:

The Associated Publlc Safety Cammunlcstlcns Officers, Incorporated
New Smyrna Beach, Florida

Booz, Allen andfﬂamilt@n,;pethesda, Maryland.

Chicago Police Department, Chicago, Illinois.

Department pf Public Safety, Omaha, Nebraska.

Electronic Associates, Inc., Rockville, Marflandg
Department of UtbanVStu&ies, M.I.T., Camﬁridgé, Massachusetts.
National Training Director, ADT Security Systéms! New.Ycrk, New York
. & : - .
Rand Corporation, SantavMoniEa; California -
Béston Fire Depaftméﬁt, Ecst@n: Massachusetts
State Un1vers;ty of New York Albany, New York.

College Df Englneerlng, Flarlda Technological University, Drlaﬂdc Florida.

" New Jersey.State Police DepartmEnt; Trentong New Jersey

‘Publications

"Automated Alarm Systems»@peﬁ Up Possibilities for Other Services."
Electronic Magazine, Novembef 13, 1975. . " ‘ .

Clapp, -David E ; and Doerlng, Robert D. '"Orlando Police Department Dispatch
Tralnlng Slmulator " Journal Qf,???}}? Safety Communlcatlnns,é
Vol. 42, pp. 16- 24./ !

Co 1tDn, Kent W. "Computer and the Police: Police Department and the
New Informatlon Teghnalagy " The Munlclpal Yearbnok 1975,
,~Vol. 42, pp. 21472320 [

"Data Collection and: CQmputér Analysis fgr Police Manpower Allocation in
: Arlington, Ma." SETIES in Innovative Resource Planning in ‘Urban Public

Safety Systems. Department of Urban Stulas Massachusetts Institute of

Technology, Cambrldge, Massachusetts’

—Journal OF" the M"léi“_i_tfaﬂ_ IDS'titLItE_D]: Plammers;January 19—19 =

pp: 95 99

"Use of Camputers by Police: Patterns of Success and Failure.' Urban Data
-Service, April, 1972, . ' : -
- 120 |
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~1{”Qua11flcat10n of Quality Assurance Audit Personnel for Nuclear Facilities,"
Penultimate draft, American National Standards Institute N 45.2.23,
Ray Wachnlak A%:lgned COTTéSpDndEnt

Smith, W. R. "Nuclepr Constructlgn; Same Difficulties and Challenges." Paper
,delivered at. WAATec Conference, February 21, 1974.

. Stcvall, Waltrina. ﬂQuality's their Business." A;oﬁﬁd the Sx§ﬁgm}7C9n Ed ison,
May, 1975, pp. 7-9.

'Stéyallg Waltrina. E"RElliblllty Learning from Failures." Around thc System,
Ccn'Edison{ June 1975, pp, 6-8.

”Utlllty Staftlng and Tralnlng ‘for Nuclear Power." Atomic Energy Commission
“June, 1973. (WASH-1130, Revised)

PHYSICAL SECURITY TECHNICIAN

Sourcas @f Information

American Society for Industrial Security, Washington, D.C.

Private Security Task Force to the National Advisory Committee on
Criminal Justice Standards and Goals, McComb, Illincis

. American DlStFlLt Telegiaph Campany, New York New YOTR

Unlve151ty College, Dlegtor of Law Enfarcement Progrdmg, Northeastern
Unlver51ty, BostOﬂ Massaahugetts :

First Sezurity~5éryicgg Corp., State Stréet, Bos cn,_Maésachusetts
McCormb Junior'dfllege,_Mccomb; I1linois

Denﬁér-RESEarch Institute, Denver, Colorado

Allegheny Commﬁnigy.Coilege,!Pittgburgh, Pennsylvania

Rand Corp., Santa -Monica, California

-----National Bank of Detroit, Detroit, Michigan

1
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}c ademic Guidelines for §

- and—JunioT Luiigbh \mgrrﬂﬂﬂ=§ﬁ&i§f¥é§ﬂfv$ﬂdU§tle%*SﬁEHW, 5’

Washington, D.C.: 1972.

TASTS Sufvéy Results.” Se UILty Wanagemgﬂt Januafy, 1976.»

McClellan, ﬁaséell H. '"Note on the Security Services and Lqu1pment Industry
(Harvard Business Schaol #9-374-358)
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